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DOCTOR, 
SEE IT IN OUR 


INSTRUMENT DEPARTMENT — 


the Zeiss Opton Slit Lamp 


This slit lamp requires no adjust- 


ments whatsoever. 


The slit lamp can be swung past the 
corneal microscope without inter- 


ruption of observation. 


The microscope can be set for five 
different magnifications solely by 
turning a knob without a change of 


oculars or objectives. 


The working distance remains the 


same for all magnifications. 


A supplementary attachment per- 
mits, in an optically correet and 
manually simple fashion, slit lamp 
microscopy of the deep vitreous —and binocular ophthalmoseopy in 


either white or red-free light. 


All manipulative parts are positioned to facilitate quick and satisfy- 


ing use of the instrument. 
A fine optical instrument by Zeiss—a great name in optics. 


Also available with compound stage to fit deluxe floor stand. 
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In manufacturing optical products which mast 


be precise, the skill of master craftsmen is essential. 


Mert } Add to that skill the most modern production 
equipment and you have a combination unsurpassed. 

Machines have produced BENSON branches in 27 cities 
of the Upper Midwest . . . laboratories where 


prescriptions are accurately transformed 


Forty-two years of continuous growth 


into fashionable glasses. 


And the “BENSON” name has come to stand for the 


highest quality and precision in optical production. 


May we you 


Since 1913 Executive Offices e Minneapolis, Minn. 


COMPLETE LABORATORIES CONVENIENTLY LOCATED IN LEADING Upper Mipwest CIries 
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As good 
to look at 
as it is good to 


Major Lens: Special Nokrome 
Crown glass. (Plus-power in 
the lenticular edge, though 
much weaker, allows patient 
some recognition of form in 
peripheral vision.) 


Lenticular Field: Special high 
index barium glass. 


loo k 4 ry rou g te Bifocal Segment: Same high 


index glass as lenticular field. 


Fused Lenticular Panopti 
Cataract Bifoca 


Here's the lens to provide the greatest possible satisfaction to aphakic 
patients. It’s lighter in weight, thinner—usually more than one third 
thinner than a one-piece bifocal of the same power—and has flatter 


front curves. 


The Panoptik segment shape is ideally suited to the cataract 


patient. It offers a wide reading field at normal 
reading level. Flexibility, too, in base curves— 
bi-convex, plano base or 4.00 base—can be 
produced from the same blank. This facilitates 
service from the laboratory—a single pair of 
blanks, in each of the called-for reading ad- 
ditions, constitutes a stock from which any 
aphakic prescription can be made. 

From both standpoints—cosmetic appear- 
ance and optical performance—the Panoptik 
Lenticular Cataract bifocal sets the standard of 
excellence. 

In Soft-Lite, too 
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BVI CAMPAIGN ROLLING IN HIGH! 


Backbone effort will be powerful, opinion-moulding 
full pages in the Saturday Evening Post and Vogue. 


Major theme is eye care, supplemented 
by eye wear fashions. A minimum of 
165 million reader-impressions are pos- 
sible in this hard-hitting, month-after- 
month educational drive to put eye care 
and eye wear in the public eye. 
Supporting campaigns in television, 


motion pictures, radio and literature 
will add additional millions of impres- 
sions. With industry-wide support, the 
months and years ahead look bright 
for all in eye work. 

Better Vision Institute, Inc. 630 
Fifth Avenue, New York 20, N. Y. 


Seeing Fashion 
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cataract 
SUTBCTY 


CATAREX service provides: 


a succession of temporary adjustment 
lenses of the necessary power to temper 
the shock of transition to complete 
aphakie correction 

immediate, accurate correction in 
sphere, cylinder and axis ina 
lightweight, cosmetically excellent 
lens in a modern straight-top bifocal 
the necessary lens changes as ordered 
by the ophthalmologist 

a simple method of determining 

the most accurate Rx, including 
comfortable pupillary distance, bifocal 
segment height and position 
elimination of vertex distance 
measurements 

doing away completely with the 
unhappy requirement of resurfacing 
and replacement of permanent lenses 
during the adjustment period 

an identical PERMANENT bifocal, 
Vision-Ease Catarex ‘D’, 


for the final Rx 


THE TENTATIVE Rx FOR APHAKIC CASES 


OF, 


Catarex service, providing a new procedure for post-oper- 
ative cataract patients, consists of supplying, immediately 
on order by the ophthalmologist, temporary cataract bi- 
focal lenses on a ‘loan’ basis. 


Catarex service makes possible the desirable measure of 
fitting aphakic individuals earlier in the post-operative 
course, with a minimum of transition shock, There is no 
need for expensive, and sometimes unsatisfactory, resur- 
facing of permanent lenses due to changes in the Rx dur- 
ing the transition period. The prescription may be changed 
quickly, easily and inexpensively as many times as neces- 
sary, in order to arrive at the proper final correction. 


In actual clinical practice, more than 96% of all cataract 
Rxes have been satisfactorily completed by the use of 
Catarex lens service and the prescribing of Catarex ‘D’ 
cataract bifocals in the final Rx. 


Ask your optician or optical laboratory about Catarex 
service. 


THE 
VISION-EASE 
CORPORATION 


Saint Cloud, Minnesota 
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WITH *BARRELOC 
in the new 
DUSK GRAY 
Combined with 
1/10 12K white Rhodium 
plated gold filled 


EARS OPEN EARS CLOSED 


HOW IT WORKS: Insert eyewire screw in 
barrel and tighten in usual manner. Sketch 
at AA shows screw in barrel with “ears” 
open. Then with screwdriver, simply turn 
down the two ears over the screw head, 
as shown at BB. The screw is locked in, 
can't back out. For lens replacement, sim- 
ply bend the ears bock and unscrew as 
usual. 


DUSK GRAY is a soft, dark, rich shade, subdued enough 
to suit masculine taste. As in a top grade gray flannel, faint 
traces of lighter gray enliven the tone. Add MANSFRAM 
in Dusk Gray to your stock or samples. It’s a coming 
color. 


And remember, the most important screw in a spectacle 
frame is a loose screw and loose screws don’t happen on 
the MANSFRAM with BARRELOC, 


OTHER MANSFRAM CoLoRS: Cordovan and Mello, Ebony and White. 


INDIANAPOLIS 
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The Pp urpose of the Guild | 


@ The aim of the Guild of Prescription 
Opticians of America is to advance the 
science of ophthalmic optics through 
the development of a country-wide 
ethical optical dispensing service that 
comprehensively meets the needs of 
the Eye Physicians and their patients; 
and to educate the public to the fact 
that the Eye Physician-Guild Optician 
type of eye service truly renders the 
most desirable form of eye care. 


This statement of the Guild's purpose is reprinted from the cover of the 
REFERENCE LIST OF GUILD OPTICIANS, a geographical index of 
all our members. 1f you would like a copy, just drop a two-penny post card to 


Uhe Guild of Prescription 
Opticians of America, Inc. 


110 E. 23rd Street New York (10) N.Y. 
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UNIVIS B © UNIVIS R © UNIVIS D-28 © UNIVIS CV-6 
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design and performance 


manufacturing quality 


patient acceptance 


service 
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CORRECTED CURVE LENSES 


Superior design? Superior performance? Ask the 
imitators! But the Univis quality standards 
which contribute so much to patients’ satisfaction 
with your Rx can't be imitated, Quickly 


available from the nation’s top laboratories. 


THE JIIVIS LENS COMPANY © Dayton, Ohio New York, Chicago, UNIVIS 
Los Angeles, San 
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time to expand... 


WITH KONO "ROUND THE CLOCK! 


* You take a basic front... 


* Pair it with any combination of 
temples and trims... 


ROGRAM 


And Presto!...you've just increased your 


4 


frame potential to a versatile selection that 
expands according to your patients’ needs! 
Now you have an infinitely wide range of 
styles to offer...because with kbp you can 


“custom-style’’ any frame to fit a specific 


need...merely by switching temples and 
trims. Truly a dawn-to-dark frame presen- 


tation to please every whim! 


And best of all, your Kono distributor is sol- 


BASIC 


idly behind kbp. He's completely equipped 


with basic sparkling Konoptic fronts, tem- 
ples and trims... diversified selections to 


service you quickly, efficiently, neatly. 


Karess basic selections. 


Contact your local supply house for further information. 
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NOBEL—Crisply styled 
for smart looks, 
superb fit. 


KARESS—A basically 
youthful frame for 
every facial type. 


KONETTE—A 
perennial favorite 
no matter what 
the occasion! 


DARCY—The 
graceful costume 
frame so many 

women ask for. 


NOBEL JR. & 
MISS KAY—A 
youth-loving pair G 
youngsters 
really go for! 


Company 
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dressings 


are 


neater, 


Most modern offices and factories are 
equipped with the best in scientific light- 
ing facilities—but, they reflect on sur- 


cleaner faces of glasses. These “GHOST” reflec- 


tions are annoying and contribute to 
fatigue. MAY-O-LITE coated lenses can 


with help eliminate these annoyances. 


Complete Your Professional Service By Adding 


Juck The Best in Sight 
CELLOPHANE MAY-O-LITE 


TAP E MAY RESEARCH, INC., Box 1181, Minneapolis 1, Minn. 


q--------- 


; You can provide additional comfort and 
FE efliciency by using Tuck Cellophane Tape for 

4 holding eye dressings in place. N Gl FRAMETAINER 
; Adhesion of Tuck Cellophane Tape to the ew over 

skin is constant for a long period of time. exclusive in Glover FRAME CABINETS 
It is notably free from irritation. There is 

ne accumulation of dust or dirt to the sur- ae 
face so that the clean natural appearance of 
the transparent cellophane remains  un- 
a changed. Frequent washings of the surround- 


ing areas will not affeet the adhesion. Classifies 144, 96 or 48 
Tuck Cellophane Tapes can be removed frames at your fingertips. 


quickly and with minimum irritation of the 
facial hair and skin. 


We're glad to send 
you complete infor- 


SPECIAL INTRODUCTORY OFFER mation on the lems checked. 


With your order for 12 rolls of half-inch wide 
tape (2592 inches long) at $1.15 per roll, you [_] Glover FRAME CABINETS 


will receive, without extra charge, a handsome 


d © e w 2.95 

dine ake: Glover FITTING DESKS 
i Please add 50c for postage 
aa for office wall frame presentation. 
WORLD TRADE CO. 
J Attached is my check ¢ Dispensing. 
é y check for $14.30. Please send me 12 rolls 
| Tuck Cellophane T d free desk model . 


NAME | GIOVER LEADING DESIGNER AND 

ADDRESS S MANUFACTURER OF OPTICAL 

city r. Oo BOX 4093 FRAME DISPENSING EQUIP 
AUSTIN 51, TEXAS MENT SINCE 195! 

STATE 


in N. Y. C., please add 3% sales tax 


Copyright 1955 by A. D. Glover 
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finger selection for all 3 


dioptric lens 
aperture 
light intensity 


with the 40 
National Ophthalmoscope 


This is one of the most compact, light and easily handled 
instruments of its kind. Operator can, with one finger, 
without changing the original examining position: select 
dioptric lens... select aperture . . . control light intensity. 
No fuss, no elaborate adjustment. In addition to simple 
functional efficiency, it offers reliability at moderate cost. 


Has dioptric range of —20 to +25... 4 apertures for: 
standard, pin-hole, vertical slit illumination and red-free 
filter . . . built-in fixed focus double condensing lens... 
magnified illuminated numerals... dust-proofed ... dur- 
ably finished, matt black... supplied with large or medium 
battery handle. 


It's Lifetime co : Guaranteed ! 


ASK YOUR DEALER TO SHOW YOU... 40 and 2340 


NATIONAL ELECTRIC INSTRUMENT CO., INC., 
ELMHURST 73, N. Y. 


re 
a, 
| 
> 
¥ ais 
~ 


NEW LIGHT - POWERFUL 


Storz Atas Hand Eye Magnet 


E-6650—Eye Magnet, Atlas: complete with four tips in wooden case 
and separate rectifier with footswitch. Small size for maneu- 
verability and ease of handling. The magnet weighs 4.6 lbs. 
The rectifier with footswitch weighs 8.7 lbs. The type of tip 
selected is dependent on the position of the splinter. For 
strongest pulling power, the large cone tip is applied. More 
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repeatedly to get short interrupted pull rather than a long 
steady pull. 


Power: The strong pulling power is similar to that given by the 
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new corneal anesthetic 
rapid action and 


short duration*™ 


virtually nonsensitizing 

no cases reported of dermatitis occur- 
ring in patient’s eye or on hands of 
physician. 


relatively nonirritating 

does not sting or burn when dropped 
into the eye —changes in the corneal 
epithelium or hyperemia of the con- 
junctiva rarely occur. 


Average dose: for tonometry, 2 drops. For minor 
surgical procedures, 2 drops instilled 3 times at 
90 second intervals. 


Supplied: sterile normal saline solution with 
0.02% Butoben as preservative, and containing 
0.4% Dorsacaine Hydrochloride (benoxinate 
hydrochloride). In % oz. plastic squeeze bottle 
with dropper tip which delivers uniform drops 
(approximately 45 drops per cc.). 


*Schiegel, H. E., Jr., and Swan, K.C.: A.M.A. Arch. Ophth. 61 :663 
(May) 1964. 
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... for you... with rapid onset of action 
.. . for your patients . . . with rapid recovery 


“Cyclopentolate hydrochloride . . . produces a rapid {30 to 60 minutes}, intense cycloplegia and 
mydriasis of moderate duration . . . and is effective in highly pigmented irises and for persons of 
all ages.” New and Nonofficial Remedies, Philadelphia, J. B. Lippincott Company, 1954, p. 189 


Cyclogyl has shown outstanding qualities in 1055 cases 
(Incorporates work of 11 previous investigators) 


ee Dosage and Administration Diopters of Residual 
mM (drops) A mmodation 


Cy logyl 0.5% 2 1.10 


Homatropine 2.00 
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1. Gordon, D. M., and Ehrenberg, M. H.: Am. J. Ophth. 48/831 (Dec.) 1954. 


the chief handicap of maximum cycloplegia, namely its incapacitating effect, is minimized 
Gettes, B. C.; A.M.A. Arch. Ophth, Apr.) 1954 
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{a drug of choice} for routine refraction .. Ehriich, L. H.: New York J. Med. $4:3015 (Dec. 15) 1953 
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INTRODUCTION 


Deyenerations of the retina on a heredi 
tary basis present a variety of problems (1 

as to the character of the hereditary factors, 
(2) as to the ultimate factors in the patho 
and (3) as 


genesis, to the autonomy of the 


individual clinical syndromes. The following 


discussion is an attempt to delimit the indi 


vidual heredodegenerative entities patholog 
ically and clinically. As a preliminary to such 


a discussion, it is necessary to define the 
terms used 


By degeneration on a hereditary basis, of 
heredodegeneration, | mean the gradual dis 
appearance of certain cells or tissues without 
any apparent cause; the premature death of 
certain cells or tissues, for which Gowers in 
It is assumed 
the 


is an 


troduced the term abiotrophy 

at the that for 
cell 
enzymatic system there, and that for each of 


present time each of 


metabolic activities of the there 
these systems there is a gene. In the concept 
of heredodegeneration there 1s the implica 
tion that the genes which have to do with 
the enzymatic activities of certain cells are 
defective. The genes exert their activities for 
a variable period of time, in years, but there 
comes a time when they gradually cease ther 
control, The result is the gradual reduction 
in the activities of the specific enzymatic sys 
tems within the cell with eventual death of 
the cell 
death of 


Such a degeneration and eventual 
cells 
though the cells were healthy at 


time, al 
birth. The 
loss of the cells expresses itself in the loss of 


may occur at any 


their function. Of the fundamental change in 
the genes nothing is known 
which degenera 


cells 


In certain cells there ac 


There is another way by 


tion and eventual death of functiona! 
are brought about 
substance which the 


Phe basi 


disturbed for 


cumulates a metabol 


cell 1S 


activities ol 


not able to utilize functional 
the 


eventually, the 


cell are not 


some time mecreasing ac 


cumulation of an unutilizable substance im 


terferes with its basic activities and the cell 


‘| he 


on the 


to utilize 


cell 


dege nerates and dies inabality 


a metaboly ubstanee part o the 
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must necessarily be of genetic origin, with 
some inherent defect in the genes. Some 
heredodegenerations can be traced to such a 
genetic defect 

In some affections there is already present 
at birth the loss of function of certain specific 
cells. Here the inherited absence of certain 
genes must be assumed. In these cases the 
loss of the specific function remains unaltered 
throughout life. Such functional deficiencies 
are spoken of as heredoconstitutional defects 

In the clinical expression of heredodegen- 
erations and heredoconstitutional defects the 
visible manifestations are often not of one 
functional defect but of several, either located 
in the same organ or separated widely in the 
hody. Some combinations indicate that (1) 
cells of the same kind which are widely 
spread are similarly affected, or (2) several 
defects with different genes are linked to 
gether 

In the retina the following cells and tissues 
are subject to heredodegenerations : 
1. The elastic layer of the lamina vitrea, or 

Bruch's membrane 


2. The layer of rods and cones (the neuro 
epithelium) 


3. The inner nuclear layer 
4. The ganglion cells 
Il 

The elastic layer of Bruch’s membrane 
forms the termination of the intertwined elas 
tic and collagenous fibrils of the choroid. 
\lthough this layer is not a part of the retina, 
degeneration of this membrane leads to 
changes in the retina which present distinctly 
circumscribed clinical entities. 

The basal layer of Bruch’s membrane is a 
product of the pigment epithelium, Once 
formed, the basal layer has a separate exist 
ence, and is subject to regular or irregular 
thickenings which have a distinct ophthalmo 
scopic appearance and are known as hyaline, 
or colloid, bodies of Bruch’s membrane, and 
also by the German name of drusen, The 
function of the basal layer of Bruch’s mem- 
brane is not clear, and there is nothing 
known of any change in its function, Ordi- 
narily, the hyaline bodies, even when large, 
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do not interfere with vision, though situated 
in the macula. When enlarged to a degree 
where they can displace the rods and cones, 
some metamorphopsia and a slight reduction 
in vision may result. The hyaline bodies are 
therefore not degenerative in the sense in 
which the term has been defined. However, 
they do occur to a variable degree even in 
young people, and are found with greater 
frequency in advancing age. They are there 
fore of a hereditary character. Their impor- 
tance in heredodegenerative diseases con 
sists in the frequency with which they are 
seen in association with such diseases and 
thus add to the ophthalmoscopic picture. 
They are evidently linked with such diseases, 
although not actually a part of them 


The pigment epithelium of the retina is 
not subject to degenerations on a hereditary 
basis. In the literature one finds repeatedly 
the term tapetoretinal degeneration, Presum 
ably, what is meant by this term is the pres- 
ence of a degeneration of the retina and the 
tapetum. By the latter term the layer of pig 
ment epithelium is indicated. The term tape 
toretinal degeneration is a misnomer, as the 
tapetum does not undergo a primary degen 
eration in combination with retinal degenera 
tion. The layer of pigment epithelium does 
undergo changes in certain forms of heredo- 
degeneration, but these changes are second- 
ary and reactive to the primary changes in 
the outer layers of the retina. 

To follow the changes in the cells of the 
pigment epithelium layer, it 1s necessary to 
have in mind the character of these cells. 
They are primitive in character, and, aside 
from their function in presenting a pigment 
layer for the absorption of light, they pos- 
sess potentialties similar to those of histio 
cytes and can serve as phagocytes for the 
removal of foreign substances in the retina 
and of the debris and remains of destroyed 
retinal elements, When there is death of cells 
in the retina, especially in the outer layers, 
the cells in the pigment epithelium layer be 


come active. Some of the cells leave the layer, 


. 
‘ 
A 


HEREDOVDEGENERATIONS 


OF RETINA 
become ameboid, take on a rounded appear 
ance, shed their pigment, and wander toward 
the dead elements in the retina, which they 
engulf and carry toward the blood vessels 
There is a proliferation of the pigment 
epithelium cells, with a diminishing content 
of pigment. The shed pigment has now be 
come a foreign substance and is removed by 
the proliferated cells and carried to the peri 
vascular spaces 

blood 


walls of the vessels 


When the pigment cannot 


reach the remains in. the 


Stream, it 
Such is the reactive action of the pigment 
epithelium of the retina toward dead cells in 
the retina, whether the dead cells are the re 
sult of a primary degeneration or of any other 
illness or injury. When such reactive changes 
occur in the pigment epithelium, there are 
seen in the fundus of the eye in close proxim 
ity depigmented areas, masses of pigment, 
and, at times, masses of proliferated pigment 
cells. They indicate reactive activity on the 
part of the pigment epithelium cells, but not 
heredodegeneration of this layer as part of a 
heredodegeneration of the retina 
\s a further consequence of the death of 
cells in the retina, there is apt to be in some 
forms of 


heredodegeneration, but not in 


others, a reactive growth of glia cells and 
also of connective tissue, the latter derived 
the the blood 


When, as a consequence of the loss of cells 


from adventitia of vessels 
in degenerative diseases of the retina, there 
is a disturbance in nutrition in the neighbor 
ing areas, hyalin and lipids are deposited in 


such clinical 


areas and form part of the 
picture. 

To summarize, in cases of heredodegen 
eration of the retina, with the death of cells 
in the retina, there occur, and can be seen 
ophthalmoscopically, (1) areas of depigmen- 
tation of varying size, (2) accumulation of 
pigment of varying extent, (3) proliferated 
pigment epithelium cells, (4) proliferated 
glia and connective tissue cells of varying 
extent, and (5) hyalin and lipid deposits 

\ll the elements mentioned are not neces 
sarily seen in every variety of heredodegen- 
eration, but some are apt to be present in 
every form. The 


accompanying hyaline 


bodies (drusen) of Bruch’s membrane are 


apt to be seen in most varieties of retinal 
heredodegeneration 
the 


loss of vision, always corresponds to the 


The loss of retinal function, that 1s, 


extent of the retina affected 


HEREDODEGENERATIONS INVOLVING ELASTIC 


LAYER OF BRUCH'S MEMBRANI 


Degeneration of the elastic laver of Bruch’s 
(1) 


ular thickening of the membrane by a tissue 


membrane is characterized by an irreg 


accentuation which is tibrillated and, when 


stained with eosin, resembles collagenous 
tissue; (2) an inability on the part of the 
membrane to take the elastic stain in some 
areas, Which then stain poorly or not at all 
and (3) breaks in the membrane, which vary 
in size and number 

These abnormal characteristics of the elas 
tic layer of Bruch’s membrane by themselves 
do not present However 
follow the 


breaks in the membrane result in three dis 


a clinical picture 


the secondary changes which 
tinet clinical and pathologic pictures : 


1. Kuhnt-Junius disciform macular degeneration 


2. Angioid streaks 


3. The cases reported by Sorsby and Mason 
DiscrroRM MACULAR 
DeGENERATION 
In the central area of the retina, that is, 


in the region of the macula lutea, plasma or 
blood 


through the breaks in Bruch’s membrane and 


transudes from the chorioeapillarts 
lifts up the layer of pigment epithelium, The 
transudate then passes between the pigment 
layer and the layer of rods and cones. Now 
reactive processes follow. There is prolifera 
tion of pigment epithelium and of glia, which 
form a mound in the region of the macula 
Fibroblasts and capillaries pass the 
choroid through the breaks and by their 
growth add to the mound. The neuroepithe 
lium in the affected area is destroyed, with 
corresponding loss of vision, In the vicmity 
there are apt to be deposits of hyalin and 
lipid, which are seen ophthalmoscopically as 
white or yellowish-white, sharply defined 
near the 
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exudates the layers 


deey eT 


we 


mound, They are not seen im every case 
niall hemorrhage on the mound or near 
by are occasionally seen. Now there is formed 
the complete picture of Kuhnt-Junius disci 
form macular deyeneration, due to the occur 
rence ol reactive processe following the 
degeneration and the breaks in the elasti 
layer of Bruch’s membrane. It is remarkable 
that the formation of a mound following 
breaks im Bruch’s membrane occurs only in 
the central area of the retina and not in the 
peripheral parts 

The choriocapillaries in such cases is in 
tact also in the region of the mound. Hyaline 
bodies (drusen) are usually seen, often in 
large numbers 


Central vision is correspondingly reduced 


STREAK 

In this disease, which often includes the 
Gronblad-Strandberg syndrome, there are 
present the three characteristics of de genera 
tion of the elastic layer of Bruch’s membrane 
Here, also, there are breaks in Bruch’s mem 
brane, and in many cases there is seen the 
typical mound of tissue in the central area 
produced exactly in the same manner as in 
the cases of Kuhnt-Junius disciform macular 
degeneration. [lowever, in the cases of angi 
oid streaks and of the Gronblad-Strandberg 
syndrome there is added a fourth character 
istic of degeneration of the elastic layer of 
Bruch's membrane, namely, basophilia, and 
the deposit in the membrane of calcium, 
which can be recognized by the Kossa re 
action. Often the presence of iron there can 
he recognized by the Turnbull blue reaction 

Ilastic tissue is particularly prone to cal 
cification, especially following degenerative 
changes. This is seen in the early deposit of 
calcium in the intima of arteries of the elastic 
type, in the isolated calcification of the 
internal elastic layer of arteries, and = in 
Monckeberg’s media calcification, in) which 
the elastic fibers and the connective tissue 
are primarily affected, In the cases of angioid 
streaks there is always basophilia and cal 
cification of the elastic laver of Bruch’s 
membrane. [It is this characteristic which i 
responsible for the ruptures of Bruch’s mem 
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brane that appear ophthalmoscopically as 
streaks. According to Verhoetf (1949), the 
basophilic condition (calcification) brightens 
the contiguous fundus and makes conspicu 
ous the dark-red choriocapillaris exposed 
beneath tne pigment epithelium by the rup 
tures. In these cases the choriocapillaris 1s 
intact 
Casi OF SORSBY AND MASON 

\nother variation in the ophthalmoscopi 
picture following the degeneration of the 
elastic layer of Bruch’s membrane 1s pre 
sented by the familial cases reported by 
Sorsby and Mason (1949) under the head 
ing, “A Fundus Dystrophy with Unusual 
Changes.” The affection began in the 40's 
with hemorrhages, exudates, and edema in 
the retina, and progressed to scar formation 
with a varying amount of pigment deposits 
Gradually the process spread peripherally, 
but left a narrow peripheral zone of retina 
which was functioning. The presence of a 
mound is not mentioned. The authors as 
sumed the condition to be genetically a 
simple autosomal dominant 

With the death of two of the affected 
patients, Ashton and Sorsby (1951) were 
enabled to study the eves histologically. They 
found that Bruch’s membrane was uniformly 
thickened, that it stained normally 
hematoxylin and eosin, and that it showed 
no basophilia. A section of Bruch’s mem 
brane stained with orcein for elastic tissue 
showed granular degeneration and patchy 
disappearance of the elastic laver in the 
posterior polar region. Anteriorly the elastic 
layer of the membrane stained normally 
Kossa’s stain for calcium and the Turnbull 
blue reaction for iron were negative 

In the polar region there were clear-cut 
breaks in Bruch’s membrane. Through these 
breaks newly formed hlood vessels and 
serous fluid extended from the choroid into 
the subretinal region. There they formed a 
partially organized, hvalinized vascular mass, 
which blended with the degenerated retina 

In addition, there was a marked loss of 
the choriocanillaris, which was absent poste 
riorly and atrophic anteriorly. There were 


also many hvaline bodies (drusen) 
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OF RETINA 


hese 
(1) Kuhnt-Junius disciform macular degen 


eration, (2) the 


three distinct clinical pictures, 


angioid streaks, and (3) 
familial cases of Sorsby and Mason, present 
variations in the secondary reaction conse 
quent on the heredodege neration of the elas 
tic layer of Bruch’s membrane. In the cases 
of Sorsby and Mason the loss of the chorio 
capillaris possibly increased the extent of the 
retinal lesion. It should be kept in mind that 
many slight variations of the typical pictures 


of these diseases possibly occur 


HEREDODEGENERATIONS LAYER OF ROD 


AND CONI (NEUROFPITHELIU™M ) 


Che neuroepithelium, specifically the layer 
of rods and cones, presents typical examples 
of heredodegenerative and heredoconstitu 


llere, 


is, the area of the macula lutea with its cen 


tional diseases the central area, that 
tral depression, the fovea, must in any dis 


cussion be separated from the extramacular, 


or peripheral, area lhe foveal area acts 
almost like a distinct organ, especially modi 
fied for the highest acuity of vision. It differs 


from the rest of the retina (1) by the absence 


of the cerebral layers, which are 


pushed 
aside: (2) by the absence of rods; (3) by a 
change in the character of the cones, and 
(4) by the 


relative increase in the number 
of cones, ] 


160,000 cones in an area of 1 sq 
mm., as compared with 132,000 cones in the 


extrafoveal part of the fundus (Icisler) 


He REDODEGENER LA LUTERA 


The visual cells of the region of the macula 


lutea are the seat of a heredodegeneration 
which affects them either alone or linked 
with other heredodegenerations. Ilere it 1 


the gradual dissolution and final disappear 


ance of the cones which cause the loss of the 
functional element, the acuity of vision. .\nd 
here. again, it is the reactive changes, the 


depigmentation, pigmentation, and prolifera 
tion of pigment cells, grouped together im 
small 


the ophthalmoscopic picture Proliferation of 


the central area, which characterize 


only seen in an occasional case 


Bruch’s 


glia 1s 


bodies ol membrane 


(drusen ) are a very frequent accomipant 


ment, although not seen m every case 
cases ol 


on record only a tew 


the 


There are 


heredodegeneration ot macula with a 


pathologic study. The most recent and best 


is that by Klien of a woman aged 60 with 


bilateral macular degeneration. In this case 


seen in the of the macula 


thre 


there was region 


an area in. which neuroepithelium was 


completely missing. Ina small area the pig 
ment epithelium was lacking (depigmenta 
tion) and small groups of pigment cells were 


lying here and there. There were also defects 


of only a few visual cells, and at the site of 
these defects there were alterations in pig 
ment Lhe choriocapillaris was intact 


Fundamentally, then, heredodegeneration 
of the retina in the region ot the macula lutea 
is characterized clinically by a reduction in 
central vision, and ophthalmosecopically im a 
typical case by an area in which pigmentation 
and depigmentation are sharply limited to the 


region of the macula. A number of local vari 


ations occur: (1) All possible variations 
occur in the arrangement of the pigment 
deposits and the depigmented areas; (2) the 


color of the depigmented spots varies trom 
(3) the 
for a little 


white to gray to yellow; extent of 
the 


beyond 


reach distance 


the 


lesion may 


the limit of macula lutea, and 


(4) the accompanying hyaline bodie (dru 


sen) are of a varying extent and may cover 


the macular lesion, so that only the reduction 


of vision indicates that a heredodegeneration 


of the retina is present im the macula 
The ually bi 


lateral, but ent 4 


heredodeyeneration 


unilateral involvet occa 


sionally seen. Ina case under my observation 


for vears, one eve only is involved. Berkley 


and Bussey (1949) reported a tamuily with 


heredodegeneration of the macula which in 
cluded a boy ot 14 year in Generation II] 
and a boy of & years in Generation IV. In 
the left eve of each of these boy there Va 
a heredodegeneration of the macula. Vision 
with correction was noted as 20 20 in the 
right eve of each, which is obviously incom 
patible with degeneration ot the retina in the 


macular region. By inference, at the time of 


47% 


the report there was no degeneration in the 
macula of the right eye of either of these boys, 
so that a unilateral heredodegeneration must 


be assumed until time proves otherwise. 


II 

It is unfortunate for the understanding of 
heredodegeneration of the macula that the 
variations in the ophthalmoscopic picture 
have given rise to classifications of separate 
disease entities, to each of which the name 
of the first observer is attached. Such sepa 
rate entities are known as Tay’s choroiditis, 
Doyne’s honeycomb choroiditis, Best’s con- 
genital macular degeneration, Stargardt’s 
disease, Behr’s disease, and various others. 
It should be realized that in heredodegenera- 
tion of the macular region of the retina, the 
gradual degeneration and disappearance of 
the cones there is the one essential element, 
and that the reactive processes of depigmen 
tation, proliferation of the pigment epithe- 
lium, and perhaps a change in the glia, 
together with the presence of hyaline bodies, 
are responsible for all the variations in the 
ophthalmosecopic picture. It is clear, then, as 
it was to Behr, that there is only one heredo 
degeneration of the macula and that only the 
time of life when the degeneration begins 
differentiates the manifestations of the dis 
ease. Heredodegeneration of the macula 
hegins in some families in infancy, a rare 
occurrence, It begins more frequently at the 
age of 6 to & years, or at puberty; in other 
cases, in the 20's or 30's. There is also a 
presemle form, beginning in the or 50's, 
and there is the commoner senile macular 
degeneration 

\nother differentiation is the character of 
the heredity. Dominant, recessive, and sex 
linked forms of inheritance have been ob 
served (Falls, 1949, 1950) 


Typically, heredodegeneration of — the 
macula occurs by itself. In some cases it 
occurs in association with other affections of 
the retina, or of the central nervous system 
Such an association does not mean that we 
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are dealing with a new disease or a new 


variant. It means that heredodegeneration of 
the macula is linked genetically with heredo- 
degenerations in which other genes are 
involved. Each affection is independent of 
the other. Hereditary diseases which are 
ocasionally seen in association with heredo- 
degeneration of the macula are (1) degen- 
eration of the extramacular regions of the 
retina, (2) atrophy of the optic nerve, 
(3) color blindness, and (4) mental deteri- 
oration 


Primary PIGMENTARY DEGENERATION OF RETINA 
I 

Primary pigmentary degeneration presents 
the classic picture of heredodegeneration of 
the layer of rods and cones in the periphery. 
There is a gradual degeneration of and dis- 
appearance of the rods and cones, beginning 
in the equatorial region and spreading 
peripherally and centrally. As the rods here 
by far outnumber the cones, the loss of func- 
tion is expressed by night blindness, periph- 
eral scotomata, and a reduction or absence in 
dark adaptation, that is, by the preponderant 
loss of rods 

The ophthalmoscopic picture is character 
ized by (1) pallor of the optic disc, (2) nar- 
rowing of the retinal vessels, (3) pigment 
deposits in the retina and on the retinal 
veins, and often (4) visibility of the cho- 
roidal vessels. Hlyaline bodies (drusen) are 
frequently seen 

Pathologically, it has been shown that, 
beginning at the equator and spreading 
peripherally and centrally, there is at first a 
gradual loss of the outer members of the 
rods and cones, then of the inner members, 
followed by the disappearance of the nuclei 
in the outer nuclear layer. While the loss of 
function of the peripheral parts of the retina 
and the loss of dark adaptation are explained 
by the loss of the neuroepithelial elements, 
the ophthalmoscopic picture is only partly 
explained by the reactive changes following 
the loss of these elements 

With the degeneration and destruction of 
the rods and cones and the consequent pres- 
ence of their debris, the following sequence 


of events takes place: 1, Cells of the pigment 
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epithelium layer begin to proliferate and 
cells 
layer and new cells take their place. 2 


the 
Lhe 


ameboid cells are converted into phagocytes 


acquire ameboid mobility; leave 


and engulf the debris of the rods and cones 
The cells 


their pigment, which remains in the retina 


and carry it to the vessels lose 
where they have been shed, or where the 
phagocytes have died while moving. In time, 
in the course of years, there accumulates an 
assemblage of pigment in regular or irregular 
formation. 3. The shed pigment, which now 
constitutes a foreign substance, is engulfed 
by the proliferated nonpigmented cells and 
carried to the vessels. Here these cells sur 
round the vessels, and that part of the pig 
ment which does not reach the lumen of the 
the 
the 


vessels to be carried away remains in 


perivascular spaces and is visible in 


fundus. Some of the vessels become 


hyalinized 

These processes explain the presence of 
visible masses of pigment in the retina and 
the The 


pigment in the cells of the pigment epithe 


on vessels. diminished content. of 
lium layer explains the visibility of the cho 
roidal vessels. There is also a proliferation 
of glia and of Muller’s fibers, but this 1s not 
The 


optic dise frequently shows a_ proliferation 


noticeable with the ophthalmoscope 
of glia. 

The reactive processes mentioned do not 
explain the narrowing of the vessels, which 
is an essential element in primary pigmen 
tary degeneration. No satisfactory explana 
has been found for the ] 


tion narrowing of 


the retinal vessels, and it 1s not easy to see 


how this narrowing is in any way related to 


the degeneration of the rods and cones. It 
remains one of the unsolved problems of this 


lise ase 


Phat the primary element in primary pig 


mentary degeneration is the degeneration 
and disappearance of the neuroepithelial ele 
rods, is also shown 
by the exact studies of Mandelbaum (1941) 
These 


studies show that rod function is diminished 


ments, especially of the 
on dark adaptation in this disease 


to a much greater extent than cone function 


and that in an advanced stage no sign of rod 


function may be found, The loss of tunction 

of the visual cells 1s reflected in the electro 

retinogram, which responds with the extin 

1951; 

Jacobson and O’Brien, 1953; Riggs, 1954). 


inheritance m 


guished form (Bjork and Karpe, 


Phe character of primary 


pigmentary degeneration is of importance 
The disease is inherited (1) as a Mendehan 
recessive, the most frequent form ot hered 


ity: (2) 


as a dominant, which ts much less 
frequent, and (3) as a sex linked recessive 
a rare form of heredity. Falls (1950) men 
tioned also incomplete sex linked recessive 
and dominant modes of heredity. [le also 
reported with Cotterman (1948) a case of 
primary retinal degeneration in which it was 
assumed that the disease was the result of 
an intermediate sex-linked x-borne trait 
Primary pigmentary degeneration, heredo 
degeneration of the neuroepithelium in the 
periphery of the retina, is at times linked 
with other heredodegenerations. In some of 
these the linkage is incidental and does not 
oceur in every ease. In others the linkage 
the 


primary pigmentary degeneration is always 


seems to be a firm association and 
a characterist part of the disease 

The following incidental linkages are en 
countered 


1. Heredodegeneration of the macula. The 


typical ophthalmoscopic picture of each of 
the two diseases can be shown to be sepa 
rated by a narrow strip of normal retina 


Or the two pictures merge into one another 
Francois (1949) reported and illustrated the 
cases of a brother and a sister, where the 
brother suffered from heredodegeneration of 
the macula, and the sister had in addition 


primary pigmentary degeneration 


2. Deaf-mutism. ‘This combination seem 
to occur only in the cases with a recessive 
mode of heredity. Deafness also is apt to be 


linked in this mode ot heredity 

3. Mental deficiency and other diseases ot 
the central nervous system, These are occa 
sionally linked with the recessive form 


Color blindness 


—— 
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The diseases in which primary pigmentary 
degeneration always constitutes a part of the 
clinical picture are as follows: 

1. The Laurence-Moon-Bied] syndrome. 
The complete clinical picture consists of 
primary pigmentary degeneration, obesity, 
genital dystrophy, polydactyly, mental de 
terioration, and familial occurrence, In the 
cases collected by Reilly and Lisser (1932) 
primary pigmentary degeneration was seen 
in Gl out of 77 


2. Juvenile amaurotic family idiocy 


3. The late infantile type of amauroti 
family idiocy 


Gykate Atrorpuy or Cuoroip AND RETINA 
There are two hereditary disease entities, 
heredodegenerations, in which the neuro 
epithelium of the retina suffers together with 
the choroid: (1) gyrate atrophy of the cho 
row and the retina, and (2) choroideremia. 
Gyrate atrophy frequently affects several 
members of a family and may begin in child 
hood with night blindness Ophthalmoscopi 
cally, in a typical case there are seen in the 
fundus areas of atrophy which enlarge 
gradually and are separated by strands of 
normal red fundus, In the atrophic areas the 
white sclera is seen, together with remnants 
of choroidal vessels and scattered clusters 
of pigment. As the atrophy progresses and 
more and more of the choroid and of the 
outer layers of the retina is lost. the visual 
field is correspondingly constricted, and 
vision decreases to light perception only 
There is no record of a pathologic study 
of this disease. It is obviously a familial 
heredodegenerative disease in which there is 
a slowly progressive atrophy of the choroid 
and of the outer layers of the retina. The 
mode of heredity is an autosomal recessive 
It is difficult to tell in what relation the dis 
ease stands to primary pigmentary degen 
eration. It is known that the disease is found 
occasionally in a member of a family in which 
primary pigmentary degeneration is present 
in other members. Franceschetti (1954) 
mentions a case of a woman 57 vears of age 
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with primary pigmentary degeneration in the 


right eye and gyrate atrophy in the left eye 
The electroretinogram of the right eye 
showed no response, a finding which is char- 
acteristic of primary pigmentary degenera- 
tion, while the response in the left eye was 
subnormal, but nevertheless quite 


good 


(HOROIDEREMIA 

Choroideremia is a disease in which there 
is congenital absence of the choroid and of 
the outer layers of the retina. The defect in 
volves the greater part of the extramacular 
area, leaving the macula normal. In an occa 
sional case there remain several areas of 
normal choroid and retina. Such are the 
cases of the brothers G II] and G IV of the 
family reported by Sorsby, Franceschetti, 
Joseph, and Davey (1952). The retained 
normal part of the fundus, whether macular 
or extramacular, gradually undergoes, de 
generation, with the final disappearance of 
the normal area. The disease is thus a con 
genital and progressive affection on a heredi 
tary basis 

The hereditary character of the disease 
was discovered by McCulloch and MeCul 
loch (1948) and confirmed by Sorsby and 
his associates (1952). It is an intermediate 
sex-linked x-borne gene trait, in which the 
heterozygous, or carrier, female exhibits a 
slight amount of pigmentary change in the 
fundus and does not suffer from any ocular 
symptoms. The affected males exhibit the full 
clinical picture of the disease, as follows: 

There is a history of night blindness since 
childhood, The visual fields are contracted 
Vision varies from normal to finger counting 
only, Ophthalmoscopically, in a typical case, 
the fundus is glistening white with a more 
or less normal macula. The choroidal vessels 
are absent, and there are scattered flecks of 
pigment. The retinal vessels are normal, and 
the optic disc is of a normal color, or slightly 
pale. In some cases a considerable number 
of choroidal vessels are to be seen. In time 
the normal parts of the fundus also disappear, 


with a corresponding reduction in vision 
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Phere is only one pathologic report of this 


McCulloch (1950). At the 
ora serrata the pigment epithelium was in 
tact: 


disease, by | ( 


there was cystoid degeneration of the 
retina, and the choroid was present Poste 
riorly, the pigment epithelium had become a 
pigmented line, and the choroid was seen as 
a fibrous strand containing sclerosed vessels 
Bruch’s membrane was present. Halfway to 
the posterior pole from the ora serrata, the 
choroid and Bruch’s membrane had disap 


lhe 
those of 


peared completely lavers which could 


be identified were the sclera, the 
bipolar cells, the imner ple xiform layer, the 
ganglion cells, the nerve fibers, and the in 


ternal limiting membrane 
In the region of the macula some choroid 


was again present. It appeared as a thin 


strand, containing an occasional patent ves 


sel with thickened walls. A small area 
showed pigment epithelium, cone fibrils, the 
outer nuclear layer, the remnant of Hlenle’s 


fiber layer, bipolar cells, and the inner layers 
of the retina. The ganglion cells were intact 


and about six cells deep. The inner layers 


showed a cystic degeneration, which ex 
tended into the optic dise and into the neigh 
boring parts of the optic nerve 

The histologic sections, as illustrated by 
McCulloch, showing the bipolar cells lying 
against the sclera, give the impression that 
the missing layers have always been absent 
I conceive the disease, as does Nettleship, to 
be a congenital deficiency of the choroid and 
the outer layers of the retina, with that part 
of the choroid and outer layers of the retina 
which are still present subject to a gradual 


slow degeneration 


HEREDOCONSTITUTIONAL DEFECTS 


NEUROEPITHELIUM 

So far I have discussed heredodegenera 
tive diseases of the neuroepithelium of the 
retina. There are also heredoconstitutional 
defects which affect the scotopic system, that 
is, the rods in the extramacular retina. 
These are (1) congenital night blindness 
without fundus changes; (2) Oguchi’s dis 


ease, and (3) retinitis punctata albescens 


In all these three diseases the chiet symptom 


blindness, which 1s trom 


Phe 


throughout lite, and there 


is meght present 


birth diseases remain — stationary 
are no secondary 
reactions due to any activity on the part ot 
the pigment epithehum or to any glia pro 
liferation, such as is seen in heredodegen 


In all these 


is a congenital and inherited defect in the 


erative diseases diseases there 


rods which prevents them from exercising 


their function. It must be assumed that the 


primary defect is in the gene or genes, which 


may possibly consist in their total absence 


These diseases are of rare occurrence in the 
United States 
CONGENITAL Nicgut Wirnou 
CHANGE 
Visual acuity, visual fields, and color vi 


With 
redu ed of 


sion are usually normal in full daylight 


reduced illumination vision. ts 
completely abolished, With slight reduction 
in illumination, when vision is still present, 
there may be a marked contraction of the vis 
ual fields. Dark 


nonexistent, Ophthalmoscopic examination 


adaptation is practically 
is completely negative. The optic dise 1s of a 


normal retinal 


color; the vessels are of a 
normal caliber, and there is no pigmentation 
anywhere in the fundus as part of the clin 
ical picture. The electroretinogram shows an 
absence of the b-wave, which is indicative ot 
In the Cases | 


D. Carroll, in which an ele 


the absence of rod function 
of Dr. 
troretinographic study was made by Riggs 
(1954), 


b wave, but the a-wave was pre ent As the 


and | 


there was found absence of the 


a-wave is considered to be due to the fun 


tion of the cones, the electroretinogram in 


these cases is added evidence that only the 


rods are functionally defective 


The mode of inheritance of this disease 1s 
in three forms: (1) as a dominant, (2) as a 
recessive, and (3) as a sex-linked recessive 


The 


(from the 


dominant form, or Nougaret form 


ancestor of the most important 


family of this type), is not associated with 
other heredoconstitutional defects and is not 


associated especially with myopia. The reces 


sive form is often associated with myopia 
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Ovuchi's disease is a congenital form: of 
night blindness in which there is seen in the 
fundus a yrayish-white discoloration, which 
disappears when the patient remains in the 
dark for several hours (Mizuo’s phenome 
non). In the daylight the discoloration 
gradually reappears. To a certain degreé 
ome rod function is still present 

There are cases of transition from con 
genital blindness without fundus changes to 
the cases with the grayish-white discolora 
tion. Oguchi's first case was one in a sibship 
of eight, m which two other sibs had 
Ovuchi’s disease and two others had night 
blindness. Cataract, myopia, and mental de 
fectiveness were also found in this sibship 
The parents were first cousins. The disease 
is inherited as an autosomal recessive and 
remains stationary throughout life 

There is only one pathologic report of this 
disease, that of the case in which Mizuo’ 
phenomenon was first observed. Oguchi’s 
findings follow: (1) A change in the dis 
tribution of the cones. The area in the retina 
in which cones alone practically were found 
extended from the foveal area to about 20 
degrees temporally. Oguchi classed the 
change as an atavistic one phylogenetically 
There were also found a larger-than-normal 
number of cone nuclei lying outside the ex 
ternal limiting membrane. (2) A close con 
nection between the outer end of the visual 
cells and the pigment epithelium cells. This 
was responsible for the separation of an arti 
ficial layer histologically between the layer of 
rods and cones and the layer of pigment 
epithelium cells. There was evidently no his 
tologic abnormality to be seen in the visual 
cells outside the extended cone area, and 
there were no reactive processes on the part 
of the pigment epithelium cells or of the glia 
cells 

There is as yet no adequate explanation 
for the existence of the grayish-white dis 
coloration in the fundus and for its disap 
pearance after remaining several hours in the 
dark, 
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RETINITIS PUNCTATA ALBESCENS 

This is the third heredoconstitutional dis- 
ease with congenital night blindness. Here, 
also, the disease remains stationary through- 
out life. Central vision may be normal or only 
slightly reduced. The visual fields are nor- 
malin daylight or bright illumination but are 
contracted in’ reduced illumination. In a 
study of dark adaptation, Mandelbaum 
(1941) found in one case 7.00 log units for 
the cone threshold (which is normal), no rod 
threshold, and a photochromatic interval of 
zero. There was evidently no rod function 
at all 

(phthalmoscopically, the dise is of a nor 
mal color and the retinal vessels are of a 
normal caliber, or only slightly narrowed 
There are no reactive phenomena on the 
part of the pigment epithelium or of the glia 
The fundus differs from one of congenital 
night blindness without fundus changes by 
the presence there of innumerable dis¢ rete 
white dots, round, sharply demarcated, free 
from pigment, “dull or dead-white like 
paint” ( Nettleship ). 

There is no pathologic report of this dis 
ease, and the histology of the white dots is 
definitely not known. The heredity is that of 
an autosomal recessive. In this, as in the 
other two heredoconstitutional diseases, the 
primary defect must be in the gene or genes 
which control the processes underlying rod 
function. There is some re lationship between 
this disease and primary pigmentary degen 
eration. Cases of retinitis punctata albescens 
have been found to occur in families in which 
other members were affected with primary 


pigmentary degeneration 


HEREDODEGENERATIONS OF INNER NUCLEAR 
LAYER 
Cystoip DEGENERATION OF RETINA 
| have discussed so far the heredodegen 
erations which involve Bruch’s membrane 
and the neuroepithelium. Heredodegenera 
tion also involves the inner nuclear layer, 
and secondarily the internuclear layer. The 
degeneration shows itself by the gradual dis- 


appearance of the cells of the inner nuclear 
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fluid 


Such cystoid spaces also appear in the inter 


layer, their places being taken by a 


in the inner 
Leber called 


The cystoid 


nuclear layer and occasionally 
part of the outer nuclear layer 
it cystoid degeneration spaces 
enlarge by coalescence, with the disappear 


ance of the septa 


Cystoid degeneration occurs secondary to 


other diseases of the retina Llowe ver, it also 
occurs as a primary heredodegeneration, as 
part of the aging processes. As such, it ts 
found in the anterior end of the retina near 


While it has 


found and 


the ora serrata been seen in 


children, it 1s more more fre 


quently in advancing age. In addition to it 
predilection for the periphery of the retina, 
cystoid degeneration is apt to occur in the 
region of the fovea, where the retina 1s avas 


W here vet 


ened by the eystoid spaces 


cular ituated, the retina is thick 
Phe anterior and 
walls of the 


thin 


posterior spaces become ex 


tremely and rupture easily, with the 


formation of tears. [specially in the region 


of the fovea, the anterior walls of the cystoid 


spaces are gradually absorbed, forming an 


incomplete hole, or the whole thickness of 


the cystoid spaces is absorbed, with the for 


mation of a typical hole in the center of the 


macula. In histologic sections the hole shows 


rounded edges 


Such a sharply defined hole in the macula, 
which on ophthalmoscopic examination can 


be easily recognized as a hole, is seen in 


elderly people, and rarely in 


youny pe rsons 


It is more often unilateral, but it is occa 


sionally also seen bilaterally, as the end 


result in a cystoid degeneration. Such a 
cystoid degeneration, which is not the result 
of a trauma or of a circulatory or an inflam 
final 


Such 


matory process, must necessarily be the 
stage of an inherent hereditary defect 
a hole in the macula seldom gives rise to a 


detachment of the retina 


The holes and tears in the retina which 


lead to a detachment of the retina are also 


the end-result of a cystoid degeneration. In 


these cases the cystoid degene ration is wide 


spread and may involve the whole retina 
Often it 


can be seen in histologic sections 


that the hole has rounded edges, indicating 
Many 


ophthalmologists assume additional causative 


the gradual cle velopment of the hole 
factors in the formation of a hole or a tear 
in the retina, such as strands in the vitreous 
Llowevet 


exercising a pull on the retina 


holes in the retina leading to detachment can 


be formed without such traction. The funda 
mental element here is the degeneration of 
the inner nuclear laver, with involvement 


also of the internuclear laver, leading to the 


formation of cystoid spaces. Such a degen 
eration, aside from the aggravating effect of 
a progressive myopia, must necessarily be 


hereditary (\Vontobel, 1920) 


RETINI CIRCINATA 


(ystoid degeneration of the retina consti 


tutes the basis of retinitis circinata, This dis 


ease is characterized (1) by a thickening 


of the macular region which is more or les 


opaque and of a gray or yellowish color, and 


(2) by a girdle of white exudates in the 
deepe r lavers of the retina situated at a short 
distance from the macula. Central vision ts 


correspondingly reduced 


I know of only five cases in’ which the 


pathologic changes have been reported, In 
all of them there was found a cystoid degen 
eration of the retina involving the area oceu 
pied by the girdle of exudates and the area 
enclosed within the girdle. The eystoid spaces 
cause a thickening of the macular 


region 


filled with a hyaline substance and 
Where the 


ophthalmos 


‘| hey are 


lipid white exudates are seen 
opically, the retina contains a 
large number of fat granule cells, which seem 
to engulf the hyaline exudates and the lipids 
The fat granule cells are derived in part from 
the proliferated pigment epithelium cells and 
in part from gha cells 

The es 


Is the ( 


sential element in retinitis circinata 


ystoid degeneration of the inner nu 


clear layer and the secondary affection of 


the internuclear layer. The disease must be 
considered as a degeneration on a hereditary 
basis, although there are no heredity studies 


of this disease 
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Degeneration of the ganglion cells of the 


retina occurs as the end-result of a metabolic 
disturbance in these cells with the accumula 
tion in them of prelipid substances, which the 


cells are unable to utilize. This metabolic dis 


turbance affects ganglion cells in the whole 
of the both 


nervous system, central and 


peripheral, and the ganglion cells of the 
alte 


cally, it is the neuron which is affected. The 


retina are ted with them. More specifi 


cell body of the neuron is enlarged and 
rounded, The Nissl bodies have disappeared 
for the greater part, and the remnant i 
pressed against the eccentric nucleus. The 


neurofibrils are pushed to one side, and the 


rest of the cell is filled with prelipids. Sev 


eral of the dendrites in their portion near the 


cell body are similarly affected, The prelipoid 


granules stain a faint pink or yellow-red 


with searlet red and Sudan stains. The in 


creased content of the cell finally compresses 
the neurofibrils, and the neuron eventually 
degenerates 

With the gradual destruction of the neuron 
the glial and mesenchymal elements become 
activated, With fat stains, neutral fat is found 
in the microglial cells. The fat has been 
liberated from the degenerated neurons and 
taken up by the glia cells, and probably also 
by mesenchymal cells. These cells carry their 
load to the perivascular spaces, which become 
filled with fat-laden cells 


The central element is the inability on the 


part of the ganglion cells to utilize the pre 


lipids, which therefore, accumulate in the 


cells and after a time prevent the cells from 
The 


changes in the glia and mesenchymal cells 


exercising their normal function. 


are secondary 


The diseases in which there are found the 


characteristic changes in the ganglion cells 
are as follows: 


1. Infantile 


Sache 


amaurotic family idiocy, or Tay 


disease 


2. Juvenile amaurotic family idiocy (Vogt-Spiel- 


meyer or Stock-Spielmeyer type) 
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3. The late infantile 
(Bielschowsky, or Batten 
Pick disease 


amaurotic family idiocy 


Mayou type) 
4. Nieman 
Famity Iprocy, or Tay- 
DISEASE 


INFANTILE AMAUROTIE 


DACHS 

In this type the characteristic changes in 
the ganglion cells are found throughout the 
whole central and peripheral nervous sys- 
tems. These changes occur also in the gan 
glion cells of the retina, which contain the 
prelipids. They have been found by Hage 
deorn (1940) and by MacMillan (1948) in 
the cells of the inner nuclear layer. The other 
layers of the retina, including the layer of 
rods and 


cones, are not affected in Tay “ 


Sachs disease 

(phthalmoscopically, there is seen in the 
fundus of the eye a white to grayish-white 
area in the macular region, in the center of 
which the fovea is seen as a cherry-red spot 
There is amaurosis 

The clinical picture is characteristic. The 
child develops normally until about the third 
to the sixth month, when it becomes dull and 
apathetic. There are disturbances in move 
ments, and the child cannot hold up its head 
In a short time the child is blind. In some 
cases there are convulsions. There are hyper- 
esthesia and hyperacusis, and there develop 
gradually the signs of decerebrate rigidity 
Death occurs within the second or third year 

The disease is familial, and therefore he- 
reditary. According to Franceschetti (1930), 
the relation of diseased children to nondis- 
eased children in families, as gathered from 
the literature, is apt to speak for a dominant 
mode of heredity. However, with the occur- 
rence in some cases of parental consanguin- 
mode of 
The dis- 


ease has been found more frequently among 


ity, he assumes also a_ recessive 


heredity, in addition to a dominant 


Jews from Eastern Europe 
The 


which accumulates in the ganglion cells in in- 


nature of the prelipoid substance 
fantile amaurotic family idiocy seems to have 
heen elucidated by Klenk (1941, 1947). He 
found in his fractionations of the brain lipids 
a phosphorus-free lipid containing carbohy- 
drate which he named ganglioside. From it 
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Klenk isolated a hydrolysis product which 
he named 


neuraminic acid. In Tay-Sachs 
disease the ganglioside content of the total 
solids of the brain was found to be 4% to 
8%, in contrast to 0.3% in normal brains. 
It must be assumed that there is an abnor- 
mality in the gene or genes which has to do 
with enzymatic activities of the ganglioside 
in the cells of the nervous system 

The grayish-white area in the macular 
region of the retina can be explained only 
on the basis of an increased lipoid content of 
the ganglion cells, which are densely accumu 
lated there 


JuventLte Amavurotic Famity [procy 
Juvenile amaurotic family idiocy is familial 


The 


child develops normally until about the fifth 


PIELMEYER OR STOCK-SPIELMEYER TYPE) 


and is of a characteristic uniformity. 


to the eighth year, when there is a gradually 


progressive loss of vision. In one to two 


vears vision is diminished to finger counting 
With the 


of the visual disturbances there occur epilep 


or to light perception only onset 


tiform convulsions, other neurologic symp 


toms, and a gradually progressive dementia 


of the imbecile type. The end-stage ts blind 


ness, complete idiocy, and helplessness 
Death usually oceurs about the age of 18 
years 

In this type, also, the  characteristi 
changes in the ganglion cells are found 
throughout the nervous system. However, 


the cells are unevenly affected, so that side 


by side with many diseased ganglion cells 
there are many that are quite normal. In the 
retina the ganglion cells are affected in the 
same manner as the ganglion cells in the rest 
of the nervous system. Specific for this type 
is the additional involvement of the neuro 
epithelium, There is the gradual disappeat 
ance of the rods and cones associated with 


the loss of the nuclei of the outer nuclear 


laver There 1s proliferation of the pigment 
epithelium and of glia elements 

( phthalmoscopr ally, there is 
typical picture of primary pigmentary degen 


eration 


found the 


The character of the heredity 1s the sub 
ject of an intensive study by Sjogren (1931) 
He concluded that the disease follows a re 
cessive monohybrid mode of heredity and 
that the heredity-biologic characteristics dif 
fer entirely from those of Tay-Sachs disease 
Since in the juvenile type the affection of 
the ganglion cells is linked with an affection 
of the visual cells, it should be assumed that 
there is a linkage of the genes which have to 
do with the activities of these various cells 
Klenk found the ganglioside content of the 
total solids of the brain to be 1 §‘o im this 
disease, as contrasted with 0.3° in the nor 


mal brain and 4% to 8% in the brains of 


Tay-Sachs disease 


INFANTILE AmMaAvurotic Famity Ipiocy 


OR BatTeEN-Mayou Tyee) 


Phe late infantile type of amaurotic family 
idiocy corresponds in character to the ju 
venile type. It differs from the juvenile form 
in that the disease begins in the fourth year 


of life and usually ends in death in about 


four years. The cases reported by Batten and 


Mayou were studied histologically and 


showed the characteristic changes in- the 


ganglion cells, together with the loss of rods 
and cones and secondary 


with pigmentary 


changes. The disease is thus a variation of 
the juvenile type and does not represent a 
transition form between the infantile and the 
juvenile type 


NrIEMANN-Pick DISEASI 


This disease resembles intantile amaurots 


family idiocy (Tay-Sachs disease) im part 
of its clinical picture and in the affection of 
the ganglion cells in the central and periph 
eral nervous systems. The child may develop 
normally for the first six months of life, but 
birth 


There is first noted an enlarged abdomen, 


the disease has also been found at 


due to the enlargement of the liver and the 


spleen. The skin is grayish-brown; there 1s 
loss of subcutaneous fat, and the lymph nodes 
are enlarged and hard, The child begins to 


lose weight, becomes emaciated, is unable to 


it up or hold up its head, and moves very 
little ; 


gradually all movements cease, There 
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is amaurosis. Death is due to exhaustion or 
to an intercurrent infection in the second or 
third year. Characteristic of this disease is 
the presence in various organs of the “foam” 
cell, or Vick cell, derived from the endothelial 
and reticular cells and containing lipids. The 
cells appear also in the blood stream 

Niemann- Pick 


disease there is seen in the fundus of the eye 


In a number of cases of 
the typical picture of the Tay-Sachs cases: 
a white or grayish-white area in the macular 
region in the center of which the fovea ap- 
pears as a cherry-red spot. 

The ganglion cells of the nervous system 
have the typical appearance of the ganglion 
cells in amaurotic family idiocy and are filled 
with prelipids. In Niemann-Pick disease the 
prelipoid is sphingomyelin 


In the retina the ganglion cells show the 


typical changes, due to their large content of 


sphingomyelin, Didion observed the disease 
in twins of non-Jewish parentage from the 
age of one year until death. One died at the 
age of 164% months, and the other at 311% 
months. At the age of 14 months both twins 
showed the typical picture in the fundi of 
the eyes, the cherry-red spot surrounded by 
the grayish-white area. Histologically, there 
were seen in the retina the changes in the 
ganglion cells and similar changes in the 
bipolar cells in the inner zone of the inner 
nuclear layer. In this disease, as in Tay- 
Sachs disease, the grayish-white area in the 
macular region of the retina is due to the 
content of prelipids (in this case, of sphingo- 
myelin) in the ganglion cells of this region. 

Niemann-Pick disease must be considered 
inherent defect in the 


as the result of an 


gene or genes controlling the enzymatic 
processes in the metabolism of sphingomyelin 
in the ganglion cell of the nervous system, 
and probably in the cells of other organs as 


well 


SUMMARY AND CONCLUSIONS 


\n attempt is made to circumscribe more 
sharply the individual heredodegenerations 


of the retina 
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sy heredodegeneration is understood the 
gradual disappearance without any external 
cause of certain cells or parts of tissues, and 
the premature death of such cells or parts of 
Gowers introduced the 


tissues, for which 


term abiotrophy. 
In the retina the following elements are 
the seat of heredodegenerations: (a) the 


elastic layer of Bruch’s membrane; (/) the 


neuroepithelium, that is, the layer of rods 
and cones; (c) the cells of the inner nuclear 
layer, and (d) the ganglion cells 


The 


degeneration is due to the loss of the visual 


visual disturbance in each heredo- 
cells. The ophthalmoscopic picture is the re- 
sult of the reactive process on the part of the 
pigment epithelium cells, of depigmentation 
of these cells, and of proliferation of glia. 
Heredoconstitutional defects which affect 
the visual cells produce visual disturbances 
without any proliferative processes of the 
cells of the pigment epithelium or of the glia. 
The cells of the pigment epithelium are not 


the seat of any heredodegeneration, 
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Gas Gangrene anophthalmitis 


Review of the Literature; Report of New Cases 


ROBERT B. LEAVELLE, M.D., North Hollywood, Calif 


Panophthalmitis due to organisms of the 
yas 
affliction 


yangrene group is fortunately a rare 


have de 
scribed a total of 53 cases since 1904. Seven 


‘Twenty-four authors 


of these occurred in the United States. the 
first bemg recorded in 1932. This report adds 
three 


CASES 


Certain characteristics common to every 
reported instance of gas gangrene panoph 


thalmitis were noted: 


1. Infection followed a perforating wound 


of the globe 


Despite any and all therapeutic mea 


sures undertaken, the infection progressed 


destroying all visual function 


3. The infeeted globe was either eviscer 


ated or enucleated, or the entire orbit ex 


enterated 


1. Postoperative recovery was essentially 
uneventful and complete 
UMMARY OI 


REPORTED CASES 


CLINICAL COURS# 


The majority of these cases gave the his 
tory of a pertorating injury which occurred 
while hammering or chipping metal or stone 
In a large percentage the patient did not 
realize the eye had been penetrated by a 
foreign body, considering the incident trivial 
The subsequent course of the injury and 
consequent panophthalmitis in each case was 


remarkably simular 


regardless of the magni 


From the Massachusetts Eye and Far Infirmary 
Boston 

Drs. Albert H 
ternard H 


Sloane, 


Henry F Allen, 


Zeavin permitted the report of cases 


and 


under their care 
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tude of the original injury. The three cases 


of Lutz'® were the exception, in that the 
usual fulminating course apparent in the 


others was not evident. 


Symptoms and Signs.-Pain and rapid 
loss of vision occurred within twelve hours 
following the injury. A violent panophthal 
mitis with chemosis and brawny swelling of 
the lids was usually apparent by 18 hours 
\maurosis, proptosis, hypopyon, ring ab 
seess of the cornea, coffee-colored discharge, 
gas bubbles in the anterior chamber, rise in 
the intraocular tension, immobilization of the 
globe, necrosis of the wound margins, and a 
total loss of fundus reflex were signs usually 
evident by 24 hours 


Systemic reactions of} 


lever, prostration, leucocytosis, 


ylycosuria, 
nausea, and vomiting usually occurred after 
the first 24 hours, and were generally not as 
proportionately severe as the local reaction 

Miagnosis.-The diagnosis was suspected 
clinically within 24 hours in several cases,* 
but was not established by laboratory means 
in any case until after 48 hours following the 
injury. When a foreign body was found. by 
X-ray or surgically, it was invariably in the 
vitreous 


Treatment._-The treatment employed was, 


Heath ! 


to use gas gangrene antitoxin as an attempted 


in general, empirical was the first 
therapeutic procedure, and antitoxin was 
subsequently administered to 19 other pa 
tients.+ Typhoid vaccine 


and milk injec 


tions were also employed as therapeutic 


measures 


\pparently, Capus ** was the first 


References 12, 13, 14, and 21 
t References 13, 14, 16, 17, 21, 22, 24, 25 
28. Thygeson, P 
Notes ; 


viewed circa 1950, unpublished 


, and 
\ Manual 
Briefly Re 


Ocular Bacteriology 


of Lecture Account of Case. 


t References 19 and 20 


1 
| 
q 
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AS GANGRENE PANOPHTHALMITIS 


to use sulfonamides and penicillin systemi- orbit to control the infection, In- one of 
cally in a case of gas gangrene panophthal- these ** the globe had been enucleated first. 
mitis, and in this case administration of both Of the remaining 51 cases, about two-thirds 


was started early. The six cases reported had evisceration, one-third enucleation. In 


subsequent to this § also received antibi- no case was there a spread of the intectious 
otics and/or chemotherapy. Chlortetracycline process beyond the orbital tissues. Recovery 


(Aureomycin) was administered topically to | was essentially uneventful and complete after 


two patients.!) Removal, or attempted re- surgical evacuation, and did not appear to dif 


moval, of a foreign body from the vitreous fer significantly, regardless of the technique 
was reported in about one-third of the series. employed, the time surgery was done, or 


End-Result.—This was the same in all various therapeutic measures used before or 


cases: the complete disorganization of the after surgery, Kennedy and Vogel ** felt 


visual function by the pathologic process, that the usual violent course of this type of 


and the final necessity for evacuation of the panophthalmitis had been attenuated by in- 


destroved tissues by surgical means. In two — telsive systemic penicillin therapy. 


cases © it was necessary to exenterate the 


BACTERIOLOGY 


‘ References 25, 26, 27, 28, 29. Thygeson, P 
Ocular Jacteriology A Manual of Lecture Notes 
(1950), unpublished 

References 27 and 28 Iringens, either as pure culture or as mixed 


With the exceptions to be noted, infecting 


organisms were identified as Clostridium per 


© Reterences 


23 and 27 with other anaerobic and/or aerobic cocci 


Reported Cases of Gas Gangrene Panophthalmitis 


Date of No 
Author Ke ferenee Report Reported Comment 
1 
iw 
Darier im 
4 1906 
Heneditt) 
Hanke & Tertsch ‘ 
Schumacher 7 
James 
! 
Oreste 


Hamilton 
Heery 
Walker 
Rieger 


(anon 


Walker "1 Al 


(rose 


AT (in 10) 
Burn 23 


Davidson 


( apus 
Schreck 
Stuart 


Janttil 


Thygeson 
Kennedy & Vowel aT: P 


Riewer 


* Exceptional in some respect, referred to in text 

+ AT: Patient given ant)-eas gangrene serum 

Typhoid vaccine administered 

Milk injections administered 
Penieiliin administered 

© One of sulfonamides administered 


= Thygeson, P Ocular Bacteriology 4 Manual of Leeture Notes “a inpublished 
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and bacilli. Chaillous # was the first to iden- 


tify specifically the organism of C. perfrin- 
gens by means of morphological, cultural, and 
physiological characteristics. Darier * identi- 
fied the infecting organism as C. perfringens, 
Hanke and 
defined the infecting 


but by smear examination only 
Tertsch,” and Lutz 
organisms only as Gram-positive, gas-pro- 
ducing, anaerobic bacilli, the latter author 
noting sporulation as well 

teneditti ® presented a case in which, pre- 
vious to the panophthalmitis following per 
forating injury, he had isolated C. perfrin- 
from the exudate of the 


infected 


homolateral 


chronically tear sac. Cross * felt 
that organisms producing gas gangrene could 
he found on the foreign body causing the 
injury, in the tear sac, in the conjunctival 
cul-de-sac, or on the lashes. 


REPORT OF NEW 


Cast 1.-History.—-N. F., a 15-year-old white 
youth, was admitted to the Infirmary at 5 p.m. on 
Aug 


CASES 


3, 1943. Thirty hours prior to admission, while 
cold chisel, he felt something 
strike his right eye but had no further sensation of 


hammering on a 


a foreign body or irritation until 12 hours later, at 


which time the eye started to pain and nausea 


commenced 
Past History 


contributory 


and Physical Examination..-Not 


Ocular 


mal. O.D 


ldmission.—O. nor 
faulty light projection 


/-vamination on 


\ frank panoph- 


thalmitis was present with chemosis and marked, 


mixed, circumeorneal congestion. hypopyon 


halt tilled the anterior chamber. There was no light 


reflex trom the fundus. The lids were swollen and 
edematous An 


Course wm Ilospital 


x-ray revealed a_ foreign body 


in the midvitreous 
(ral 
was started shortly after admission, and four-hourly 
10, days 


metallhi 


sulfadiazine, 4.0 em., 
administration of 10 gm. continued for 


Five hours after admission an intraocular 
foreign body was surgically removed without difh 
culty through a small limbal incision by means of 
the giant magnet 

On the 


no light 


second postoperative morning there was 
DvD 


in lid edema, a ring abscess of the 


perception There was a marked 


corca 


and the anterior chamber was filled with exudate 


Systeme reaction was minimal. The eyeball was 
eviscerated 


Reference 


* References 3 
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Recovery was essentially uneventful, and the 


patient was discharged, with little or no drainage 
Aug. 20, 
Studies. —W. B. 
18,250 the following day ; 


from the scleral sac, on 
Laboratory 15,000 on ad 
mission ; 13,500 ten days 
later 
Cultures: The intraocular metallic foreign body 
removed the day of admission showed no growth; 
the intraocular contents removed at evisceration 
was reported as “pure B. welchii” ; draining exudate 
from scleral shell 


showed no growth two days and five days after 


conjunctival cul-de-sac and 


evisceration 
Case 2.—Htstory.—W. A 
boy, was admitted to the Infirmary 


May 17, 
right eye 


, a 9Y-year-old white 
at 7:30 p. m., 
1953, one hour after being struck in the 
by a piece of wire which had been picked 
The 
T he 


boy knew his eye was injured because of momentary 


from the ground and thrown by a playmate 


wire was 2 mm. 30 em., dirty, and rusted 


slight pain, blood-tinged tears, and immediate, 


almost total, loss of vision 
Past History 


contributory 


and Physical Examination.—Not 
Ocular 
20/70 ; 
respects ) 
There 


pertoration of the 


Admission.—_O.  S.: 
20/254 


/:xamination on 


normal in all 


with correction, 


shadows only, with faulty light 


projection was a dirty, ragged, slightly 
located at the 
11:00 o'clock 
filled the 


subconjunctival and 


Raping globe 
9° to 


tissue and 


limbus, extending from 


Prolapsed uveal vitreous 


wound. There was anterior 


chamber hemorrhage 
third of the 


hyphema the 


An hyphema filled the lower 
Above the 
filled 


seen, but 


deep anterior chamber 


anterior chamber was with 


stringy opacities. The lens was poorly 
appeared to be displaced backward and downward 
The iris was caught im 
mad from to 10:00 o'clock. The 


X-rays 


Phere vas no red reflex 


the wo extra 


ocular movements were full negative tor 


opaque toreign body 


One and a half hours atter the 


injury 
200,000 units 


aqueous 

penicillin Cerystalline penicillin G), 

was administered intramuscularly 
Course 


taken 


included débridement, amputation of prolapsed uveal 


in Hospital 
halt 


Surgical repair was under 


three and a hours after admission and 


tissue, and suture of wound edges, with inclusior 


edge wu small 
\n air bubble 


Ten per cent sulfacetamide oimtment was 


of conjunctival suture, forming a 


limbal tlap was placed in the anterior 
chamber 
applied to the conjunctival sac 


100,000 units, 


\queous pemeillin, 
was given intramuscularly and ordered 


tor every six hours 


On the second postoperative morning there were 


no significant systemic reactions, despite the severe 


local process. The right eye was proptosed 3 mm 


Edema of the lids was extreme, but no palpable 


— 
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GAS GANGRENE PANOPHTHALMITIS 


crepitus was noted. The conjunctiva was blanched 


and chemotic. The anterior chamber was filled with 
purulent exudate. Creamy exudate was oozing from 
beneath the edge of the sutured flap. On clinical 
evidence, a presumptive diagnosis of gas gangrene 
panophthalmitis was made. Antibiotic dosages were 
increased—aqueous penicillin, 1,000,000 units every 
two hours intramuscularly, and streptomycin, 0.25 
gm. every six hours intramuscularly, such dosages 
being initiated 40 hours after the injury. Anti-gas- 


gangrene serum considered for treatment but de 
cision made against its administration 

Seventy-two hours after the injury the right eye- 
ball 


at any time. There was coffee-colored discharge in 


was enucleated. There was no frank bleeding 
the subconjunctival tissues and a gush of purulent 
All the tissues 
were turgid with edema and emphysema, Tenon’s 
15-20 thickness. The 
socket was irrigated with 10 c« 
lin, 500,000 units per 
packed loosely 


exudate from the retrobulbar area 


capsule being times normal 
of aqueous penicil 
cubic centimeter, and then 
with petrolatum (Vaseline) gauze 
The patient tolerated the surgical procedure well 
Postoperatively, the intramuscular penicillin was 
continued, the streptomycin discontinued 

The postoperative course was generally unevent 
until the 


ful, the drainage gradually diminishing 


patient was discharged, on June &, 1953 


A temporary prosthesis was well tolerated a few 


days later. Healing was complete one month later, 


with appearance and function of the permanent 
prosthesis about the same as that seen in an aseptu 


enucleation case 

Laboratory Studies.—W.B.«A lwenty-four hours 
after injury, 29,400; 72 hours after injury, 20,000; 
96 hours after injury, 10,400 

Urine: A +1 
jury 


sugar reaction 72 hours after im 


7 
Other specimens all normal 


Cultures: From initial repair, no growth; of pur 


ulent conjunctival exudate 36 hours later, “mixed 


B. welehii and FE. coli’; of retrobulbar exudate and 


intraocular exudate at time of enucleation, “pure 


B. welchii”’ ; of secretions and from socket itself two 


days after enucleation and on several subsequent 


days, no growth 


Pathological Study.—Gross Examination of Knu 
Volume 


globe was distorted with an equatorial, superotem 


cleated Globe O weight 5.3 gm. The 


poral bulge. A perforation of the limbus was present 


Phe anterior chamber was filled with purulent exu 


date. The pupil was 3mm. The sclera was markedly 


injected, the optic nerve retracted 


The eye was opened horizontally. No lens was 


filled 
pres 


seen. Posterior chamber and vitreous cavity 


with white exudate. Total retinal detachment 
ent, with underlying tannish-colored coagulum 


Micre 


oculat 


scopic Examination: Every layer of the 


tissues was infiltrated with polymorphonu 


clear leucocytes. Lymphocytes were present in less 
degree 


The 


was packed with polymorphonuclear leucocytes and 


The corneal epithelium was absent stroma 


lymphocytes; chain bacilli and long chains of cocci 
were profusely present in the perforation 

Both chambers and the trabeculum were packed 
with cells of acute inflammation, hemorrhage, and 


fibrin. The iris was moderately infiltrated 


The lens was practically dissolved away; the epi 
thelium was gone and the anterior capsule partially 


absent. A small section of necrotic cortex was noted, 


and what else was left of the lens material was filled 
with acute inflammatory cells 

The choroid was 20 times normal width, being 
swollen with equal amounts of polymorphonuclear 


leucocytes, lymphocytes, hemorrhage, and fibrin 


There were many areas of separation of the pigment 
epithelium of the retina from Bruch’s membrane, 


and both structures showed areas of necrosis and 


disintegration 


Ihe retina was mostly dissolved ; the recognizable 


areas leit were heavily infected with bacilli and 


coceoid chains 


The sclera was four times normal width, showing 


pronounced vascular congestion with polymorpho 


nuclear cell margination 


The vitreous cavity was three-fourths filled with 


inflammatory cells, coagulum, hemorrhage, and 


bacteria 


Pathological Diagnosis. —Perforating wound at 


the limbus; acute purulent panophthalmitis, due to 


C. welchii; absence of most of lens and retina due 


surgical iridectomy; vitreous abscess 


Case 3.—M. M., a 
admitted to the 


to necrosis: 


white man, wa 
July 14, 1953 
struck hi 


27-year-old 


Infirmary 10 


He thought a foreign body might have 


left eye while he was hammering on a piece of metal 


24 hours previously. After the incident the patient 


felt no pain nor discomfort, and vision was not im 


was seen, however, shortly afterward 


by a doctor, who noted no serious injury, and 1m 


treatment was prescribed. Fourteen hours alter im 
jury the patient himself noted that viston in the lett 
eye had decreased to finger counting at 3 ft., and the 


These 
severity up to the 


Was starting to pain symptoms rapidly 


increased in time of admission 


Past History and Physical Examimation 


contributory 


Ocular Examination on {dmission.—O. D 


20/15: eye normal. ©. & Light perception only 


with inaccurate Denderne ind swelling 


of lid 


projection 
ciliary and superficial conge 
interior chamber hazy; latter filled 


cells 


junctival hemorrhage 


Cornea and 


fibrin and Corneal surtace smoot! 


inferotemporally 


break ) in cornea or conjunctiva b 


ae — 
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examination, Pupil 3 mm. and fixed. No red reflex 


schigtz tensions: O. D. 17 mm; O. S. 30 mm 


One hour after admission 
the patient received 200,000 units of aqueous peni 
cillin with 600,000 units of penicillin G procaine ad 
ministered intramuscularly 


Course m Tlospital 


Topic al drops ot 2.5% 


chloramphenicol given and ordered for every 
thereafter. The 


our 


morning admission an 


following 
intraocular 
surgically removed, with difficulty, through the an 
terior chamber and a small limbal keratome incision, 
by means of the 
1.000.000 


x-ray showed an opacity m the lower 


anterior vitreous, mm. in size. This was 


giant magnet. Aqueous penicillin, 


units, with streptomycin, 0.5 gm., was 


given intramuscularly postoperatively, and half that 
dose Sulfi 


given orally, and 1.0 


ordered for every six hours thereafter 
oxazole (Gantrisin), 20 gm 
gm. ordered to be given every four hours thereafter 
By evening following this surgery there was a frank 
purulent panophthalmitis with hypopyon, chemosis, 
and proptosis. Pain was severe, with the globe 
Aqueous penicillin, 100,000 units, in 


jected subconjunetivally 


stony-hard 


On the second postoperative day the anterior 
chamber was filled with purulent exudate, the prop 
tosis increased, and the globe remained stony-hard 
The left eyeball 


Was 


and was then immobilized 


Was 


eviscerated. Streptomycin discontinued post 


operatively and penicillin dosage increased to 


1,000,000 units every four hours 
The 


eventful, and the 


postevisceration recovery was clinically un 


patient was discharged from the 
hospital on July 31 


One month later the socket was clean with good 


movement of the scleral shell, and the patient was 


fitted for a prosthesis with excellent results 


Laboratory Studies.—Urine; Admitting specimen 


gave sugar reaction +2, albumin +1; subsequent 


tests normal 


Cultures: Cultures of foreign body, of ocular con 


tents trom evisceration, and of secretions from 


scleral socket two and four days after evisceration 
reported as “pure B. welchii’; of conjunctival sac 
prior to evisceration, and of secretion from scleral 
shell six and eight days after evisceration showed 


no growth 


Case 4 (not panophthalmitis; included because 


of its relevant interest).—J 
admitted to the p.m., 


\pril 5, 1954, seven hours after being struck in the 


S., a 24-year-old white 
man, was Infirmary at 7 
left eye by a steel chip from a wedge being driven 


There 


ate loss of vision in the injured eye 


into a log by a fellow workman was immedi 


Pwo and a half 
hours after the injury the 


patient had received 


400,000 units of penicillin and 0.5 gm. of strepto 


mycmn 


Past History and Physical Examination.—Not 


contributory 
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Ocular Examination on Admission.—O. D.: Nor 


O.5.: Light perception, with faulty light pro 


mal 
jection 
\ 2em 


midway 


There was a laceration of the left lower lid. 


perforating wound of the globe was located 


between the insertions of the interior and 


medial rectus muscles and extended across the sclera 


into the 


cornea. Uveal tissue prolapsed into the 


wound, Intraocular hemorrhage was apparent. The 


globe was mushy soft 


Course in Hospital 
ocular metallic 


An x-ray revealed an intra 
foreign body, which was surgically 
removed the evening of admission 
1.000.000 


Postoperatively, 


penicillin, units, with streptomycin, 0.25 


gm., given intramuscularly eight hours for 


4% hours 


every 


Postoperatively the left eye showed no evidence 


of inflammation of infectious origin; but there was 


no light perception present in the destroyed globe, 


so that it was enucleated on the third day following 


the initial foreign body removal 


Healing and recovery were uneventtul 


Laboratory Studies.—Cultures ; Cultures of intra- 


ocular foreign body, “pure B. welchii”; of secretions 


in cul-de-sac subsequently, no growth 


BACTERIOLOGY 


Ternunology.-\n this report (except, of 


course, when referring directly to laboratory 


reports or previous papers) the nomencla- 


ture of Bergey is used,®° which is the pre- 


the A. M. A. 


and 


ferred usage as defined in 
“Standard 


Operations.” 


Nomenclature of Diseases 


Clinical Pathology and Bacteriology. 
(as gangrene, as seen in wounds generally, 
is an infection caused by one or more of a 
group of soil anaerobes which are ubiquitous 
in distribution.t Four species of the genus 
Clostridium have been identified with cases 
of gas gangrene seen in humans, all anaerobic, 
sporulating, Gram-positive rods which pro- 
duce powerful exotoxins and may be con- 
sidered as potential etiologic agents in gas 
gangrene panophthalmitis. 

(common 
called B. 
capsulatus, B. phlegmonis emphysematosae, 
Krankel-Welch bacillus, Clostridium welchii, 


Clostridium perfringens name 


Bacillus welchi; also aerogenes 


B. perfringens, B. enteriditus-sporogenes ) 
has been identified in the large majority of 


war wounds with mixed anaerobic flora 


+ References 32 through 36 
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GAS GANGRENE PANOPHTHALMITIS 


(approximately 75% )** and so trequently in 


panophthalmitis that “B. welchu panophthal 


mitis” is a term in common usage. Clinical 


characteristics, when the organism is found 


marked 


tissue emphysema, produced by fermentation 


in pure culture (about 70%), are 
of muscle sugars, and necrosis and hemolysis, 
caused by the formation of specific exotoxins 

Clostridium novyi (common name Bacillus 


called 


matiens ) was seen in about 30% 


cedematiens ; also Clostridium cede 
of the war 


When 


identified as the sole cause of infection (about 


wounds with mixed anaerobic flora.® 


12% ). the feature is extreme edema. km 
physema, necrosis, and hemolysis are not 
predominant 

Clostridium  septicum (common name 


Vibrion 


Clostridium cedematis-maligm, B 


septique also called B septicus, 
cedematis 
“malygnant edema” ) 
10-12% of the 
flora, rarely 
been found in pure culture in human wounds 


(This organism ts identified 


malign, and bacillus of 


was isolated in about war 


wounds with mixed but has 


not uncommonly 


in veterinary with the fatal 


When it is 


the nnportant factor m human gas gangrene 


bac teriolog 


“malignant edema.” ) found as 
edema and blood-stained fluid are predomn 
nant features, with necrosis and emphysema 


present but secondary in climeal importance 


Clostridium histolyticum (also called B 
histolvticus ) was the organism found most 
rarely in the war wound infections (6% ) 


It has never been found as the sole pathogen 
In laboratory animals an extremely destruc 
tive local process of necrosis and digestion ol 
is characteristic, with little sys 


This 


the first three in being primarily proteolyty 


tissue very 


temic reaction organism differs trom 


rather than saccharolytic. Hydrogen sulfide 


is released, but there is no tissue fermenta 
tion, i. &., gas formation, and hemolysis ts 
not apparent 
Identification of the Organism.—There 
are a multitude of minute morphological, cul 
tural, and physiological variations present 
among these species of Clostridium that will 


The 
\ll 


not be dealt with significant factors 


follows: 1. but C. histolyticum 


are as 


but all will show 


growth in the usual laboratory media, such 


are obligate anaerobes, 
as gelatin or blood agar stabs, meat broths, 
which are not under strictly anaerobic 
but C. 


formation ol 


et 


conditions. 2. All histolyticum wall 


show at least some acid and 


gas. 3. All four species will liquefy gelatin 
and cause hemolysis of blood agar to a recog 
nizable degree 

the Clos 


tridium present may be made by subculture 


Ditferentiation ot species of 


into an iron-milk medium and anaerobic 


incubation. Characteristics are as follows 


(1) C. perfringens—early (10-24 hours), 
very singular violent gaseous fermentation 


with coagulation of the medium, but no 


blackening or digestion; (2) C. novyit-—in 
active gaseous fermentation, long continued 
no coagulation (or very late), 


(3) ¢ 


lermentation, 


no blac kenny 


or digestion ; septicum moderate 


gaseous coagulation usually 
s 


present, no digestion of blackening, and (4) 


( histolyticum) ono gaseous termentation, 


usual early blackening (24-48 hours), digs 


tion of medium with or without previous 


clotting 
Inoculation into laboratory animals ts de 
usually the clinieal 


the 


finitive but unnecessary, 


disease in the hemy 


the 


course ot patient 


far ahead of laboratory study, and the 


diagnosis apparent. Further, since the anti 


toxic serum commonly used for therapy 1 
polyvalent, identification of individual patho 
genic species of anaerobes may at times ap 


pear to be of academe value 


COMMENT 


‘The 


wounds generally, and panophthalmitis 


relative rarity of gas gangrene in 
specifically, 1s not completely understood 


Pathovenic anaerobes are not uncommonly 
found on routine bacteriological examination 
has 
that 


inoculation of anaerobic pathogens directly 


in the absence of clinical disease.t It 


been shown in laboratory animals § 
into the lens or vitreous 1s necessary to pro 
duce panophthalmitis, but this specification 


Keterences 


Retere 


32 through 36. Case 4 


nees 37 through 9 


_ 
H49 


is met often enough clinically. The great 
majority of cases in this series of periorating 
injuries was consequent to insult by rela 
tively low-velocity missiles; but some were 
of war injuries subsequent to explosions, 
and presumably the perforating missiles were 
traveling at high velocity. The latter certainly 
were not sterile, an idea which is being less 


commonly accepted than heretofore.” 


It is possible that some sort of symbioti 
relation hip of one of the pathogent an 
aerobes with one or more of the same group, 
or with a saprophytic organism, is necessary 
in order to initiate this virulent process. Most 
of the laboratory reports were labeled “pure 
cultures of B. welch’; but consideration 
of the laboratory conditions under which the 
cultures were grown, and the peculiarly 
overwhelming characteristics of ©. perfrin 
vens might well lead to the fair conclusion 
that other organisms were present but had 
net had the opportunity to demonstrate 
yrowth 

In reviewing cases through 1936, Duke 
placed gas gangrene panophthalmitis 
in a class by itself,’ and summarized the 
typical symptoms and signs: (1) pain greater 
than usual; (2) intraocular tension rise 
early ; (3) coffee-colored discharge, and (4) 
vas bubble in the anterior chamber. The last 
two signs were emphasized as characteris 
tic, Two-thirds of all the reported infections 
have occurred since 1936, and the signifi 
cance of these signs has been reaffirmed. 
Clinical appearance has been entirely con- 
sistent with the known characteristics demon 
strated by the anaerobic pathogens under 
consideration, Pain, presumably the conse 
quence of rapid rise in intraocular tension, 
was more pronounced when drainage was 
impossible or imadequate through the pet 
forating wound. The coffee-colored dis 
charge, dependent on the amount of hemo 
lytic activity, was of variable degree, as was 
the presence of gas bubbles in the anterior 
chamber. Rapid loss of vision progressive 
to total amaurosis is so unusual a feature 
and appeared so consistently in this series 


23 and 24 


References 
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that its inclusion as a characteristic sign 
should not be overlooked. This total loss of 
light perception could well be due to the 
actual destruction of the neurovisual ele 
ments by specific neecrolyzing exotoxins. 
\dditional damage is caused by the mechan 
cal and physical factors of tearing and split 
ting of the neuroretinal layers by gas torma 
tion, All those features were clearly apparent 
in the pathological sections of the globe re 
ported in Case 2 

Conventional prophylactic measures have 
been entirely impotent against this disas 
trous disease process, even though some 
cases were seen very early.{ Everything 
conceivable, with the exception of intravitreal 
or subeonjunctival prophylactic injection, 
was attempted, In laboratory animals, any 
treatment, including intraocular injections 
of antibiotics, has been of little value 11 more 
than three hours have elapsed since the in 
oculation of gas gangrene organisms into 
the lens or vitreous.*’ Penicillin offers the 
best therapeutic agent available at this time,# 
but systemic administration of the druy, at 
best, has been shown ineffectual against 
intraocular infections. The administration of 
antitoxin in therapeutic doses had no demon 
strable beneficial effect on the course of the 
panophthalmitis and did not aid in the re 
covery to any perceptible degree. Thera 
peutic dosage of anti-gas-gangrene serum 
sufficient to be of conceivable aid is not 
without considerable danger, and it is sug 
vested that this type of therapy might well 
be reserved for the possible cases which 
do not respond well to surgical intervention 
It would be more apropos to administer as 
a routine the commercially available com 
bined tetanus antitoxin-gas gangrene anti 
toxin as a prophylactic measure in pertorat- 
ing wounds, rather than the tetanus anti 
toxin alone, the latter being commonly done 
in many areas. 

The choice of enucleation or evisceration 
seems to have made little difference in this 
series, but if retrobulbar infection is sus- 


pected, enucleation would be preferred 
Case 2 References 23 and 24 


# References 37 through 39, 42 
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PANOPHTHALMITIS 


UM MARY 


l. Fifty-three cases of yas gangrene pan 
ophthalmitis reported in the literature are 
briefly added to. the 
seven reported from the United States 


2. The 
the 


reviewed. Three are 


clinical course of the disease, with 


main characteristics of the 


organisms 
potentially capable of causing such course, 
are discussed 

3. The correlation of variable symptoma 
tology with the pathogen process ts pointed 
out. It is suggested that rapid loss of vision 
to total blindness is a characteristx 


The 
attempted 


sign 
that all 
other 


fact types of treatment 


than surgical) have been 


ineffectual is noted, and the use of antitoxin 
as a therapeutic measure with its potential 


danger, but without demonstrable benetit, 1s 


que stioned 
5. nucleation is proposed as the opera 


tion of choice if retrobulbar infection 1s sus 
pected 
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GENERAL NEWS 


Committee on Illustrations, Pan-American Ophthalmological Association. 
Phe Commuttee on [lustrations of the Pan-American Ophthalmological Association 
is attempting to develop a library of slides and movies on ophthalmic subjects for 
interchange among the members in the countries of the Americas for teaching 
purposes, At this time an invitation is being tendered to those who are interested 
in donating any suitable material. We have already received several sets of slides 
and have been promised others 


Dr. Moaeyr Alvaro, our President, will receive any such material from members 


south of Panama. lis address is Consolacao 1151, Sao Paulo, Brazil. Material 
from members in the northern countries should be sent to the Committee chairman, 
Dr. Saul Sugar, 18140 San Juan Drive, Detroit 21. Lach donor will receive a 


letter and receipt, which can be used for deducting the value of the donation from 
mcome taxes 


Pwo distributing points will be designated by the Pan-American .\ssociation 
at a later date 
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oleciomyoma of the is 


Report of a Case and Review of Literature 


LT. WAYNE L. ERDBRINK (MC), U. S. N. 
and 
CAPT. FRED HARBERT (MC), U. S. N. (Ret.) 


Tumors of the iris arising from the sphine 
ter and dilator muscles are rare, and most 
authors concerned with the subject agree 
Duke-Ielder’s that 
tumors are impossible to diagnose clinically 


with statement these 


and their pathological recognition is by no 


means easy. Friedenwald and associates '! 


and Berliner’ state that they are clinically 
indistinguishable from malignant melanoma, 
especially those which are lightly pigmented 

In 1923, Li? 


154 cases of 


found only 6 iris tumors in 
tumor of the uveal tract ex 
amined microscopically at the Massachussetts 
Eye and Kar Infirmary from 1900 to 1922 
Two of these tumors were leiomyomas of the 
iris. Ferrer,” in 1949, studied five letomyomas 
from the Institute of Ophthalmology of the 
Presbyterian Hospital of New York. Leto 
myomas constituted about 9% of the 58 iris 


2% of the uveal tract 


neoplasms, or about 
neoplasms in her series. Heath,'* in 1951, 
collected and reviewed 19 specimens of iris 


muscle tumors from the Massachusetts lye 


and bar Infirmary and from the Armed 
Forces Museum of Pathology and found 
that tumors of the iris muscles constitute 


only about 4% of all primary and secondary 


iris neoplasms. These studies indicate the 


rarity of leiomyoma of the iris 

A case of this rare iris tumor is here re 
ported, with a review of the literature on the 
subject. The following case is the 20th in 

From the Ophthalmology Service, U. S. Naval 
Hospital, Philadelphia 

Presented before the College of Physicians of 
Philadelphia, Section on Ophthalmology, Dec. 16 
1954 


dividual case to be reported in the literature 
of a tumor purporting to be a leiomyoma of 
the iris and is the first such case subjected 


to radioactive phosphorus uptake 


studies prior to surgical removal 


REPORT OF CASI 


MeD. a 
admitted to the | 
on Jan. 28, 1954, 
leit eye. This “spot” seemed to be stationary during 
the 17 to 


white was 
S. Naval Hospital, Philadelphia, 


with a 


20-year-old seaman, 


“spot” on the iris of the 


18 months since it had first been noted 
The vision was 20/20 in each eye with correction 
A 40 4 comitant, alternating esotropia at distance 
and near was present and was not affected by lenses 
This esotropia dated from early childhood. At 7 
o'clock on the blue iris of the left eye there was a 
well-circumscribed, salmon-colored tumor, 3 mm 
in diameter, which was in contact with the corneal 
endothelium and which projected somewhat into the 
The 


metrically, causing the tumor 


pupillary space pupil dilated well and sym 
to project into the 
pupillary area to a greater extent. Schigtz tensions 


were normal in both eyes. Gonioscopy revealed a 


free angle, but four to five moderate-sized blood 
vessels ran from the irregular, glossy surface of the 
tumor into the 


angle. Slit-lamp examination re 


vealed the salmon color to be due to vessels in the 
otherwise unpigmented tumor, Complete laboratory 
and x-ray studies were within normal limits (Fig 

On Jan, 28, 1954, the patient was presented at the 
clinic of Dr. Francis Heed Adler, Hospital of the 
Adler stafl 
concurred in our clinical impression of leucosarcoma, 


University of Pennsylvama. Dr and 
or nonpigmented melanoma of the iris, and recom 
mended excisional biopsy of the tumor 

On Feb. 4 radioactive phosphorus (P**) uptake 
studies were performed by Dr. |. J. Eisenberg in 
the Isotopes Department, Wills Eye Hospital, Phila 
delphia 24-hour 


were taken, and no abnormal uptake of P** 


One-hour and uptake readings 
Was 
reported. This was interpreted as evidence of a non 
malignant growth.’ 

On Feb. 9, excisional biopsy was performed by a 
basal iridectomy in the inferior nasal quadrant of 
the left eye. 
postoperative course was uneventful (Fig. 2) 

At the Wills Eye 


on Feb. 20, 1954, the hematoxylin-eosin-stained sec 
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There was no hemorrhage, and the 


annual Hospital Conference, 


big. | Tumor of the iris, inferior nasal quadrant 
ot the left eve 


tions of the tumor were reviewed by Drs. F. H 
Verhoetf and Parker Heath, of Boston, and J. S 
MeGavie, of Philadelphia, who agreed that this 
tumor was a leiomyoma of the iris. The following 
is the pathologic report of Dr. J. S. MeGaviec 
Ihis tumor of the iris shows a leiomyoma. I am 
unable to tell whether or not it arose from the 
dilator or sphineter muscle of the iris, but I believe 
the tumor is benign. The diagnosis could be made 
almost certain with the hematoxylin and eosin stain, 
but the Mallory phosphotungstic [acid] stain showed 
the myoglial fibers to my satisfaction.” Figure 3 
illustrates the typical arrangement of the spindle 
cells with the variation in the size and staining 
properties of the imdividual cells, along with the 
vascularity of the surface of the tumor. Figure 4 
shows the spindle shape of the cells with the long 
tapering processes at the ends of the cells 

On Aug. 25 and Dee. 1, 1954, the patient was re 
examined at the U. S. Naval Hospital, Chelsea 
Ma by Cmdr. ID. A. Mills (MC), 
and the eye operated on was found to have 20/20 
vision with correction, normal intraocular tension 
an open angle, and no evidence of recurrence of the 


tumer 

In 1923, Verhoett ** reported a case ot 
leomyoma of the iris that was most unusual 
in that from 1904 to 1920 three surgical 


wocedures were performed for removal of 


Fig. 2.—Postoperative appearance, basal iri 


dectomy, interior nasal quadrant, left eye 


the tumor prior to eventual enucleation of 
the eye. This case was followed over a 19 
year period, and Verhoetf was convinced 
that the neoplasm was nonmalignant. With 
the publication of this case, Verhoett estab- 
lished the pathologic criteria for a diagnosis 
of leiomyoma of the iris. These, as stated 
by Reese,*' are (a) a structure of interlacing, 
closely packed bundles of elongated, spindle- 
shaped cells; (b) long oval nuclei, tending 
to arrange themselves in a palisade forma 
tion; (¢) granular eosinophilic cytoplasm of 
the cells, and (d) the demonstration of myog 
lia fibrils with the Mallory phosphotungstic 
acid hematoxylin, Masson trichrome, or gold 
unpregnation stain. Verhoetf also pointed 
out that myoma cells are truly spindle-shaped, 
whereas the cells of uveal spindle-cell melano 
mata are seldom, if ever, distinetly spindle 
shaped, but terminate in or send off laterally 
several ill-defined, irregular processes, which 
anastomose with neighboring cells to form 
a more definite syncytium. Griffith, in his 
pathologic report for Thompson in 1899, 
also made a point of this difference in cell 
shape between myoma and spindle-cell sar 
Colla 

Verhoeff's case was the first leiomyoma 
of the iris demonstrated by special stains 
Keese *' states that the demonstration of 
myogha fibrils is the most important differ 
ential diagnostic point pathologically. Ver 
hoett states that he has never been able to 
find any myogha fibrils in association with 
spindle-cell melanomata of the uvea 

Friedenwald and associates,'' Heath,'* and 
Ferrer agree that no metastases from leio 
myomata of the iris have occurred, and that 
these neoplasms are to be considered benign 
llowever, it is possible that localized growth 
ol the neoplasm mia he associated with 
hyphema, cataract, and/or glaucoma 

Keese states that smooth muscle from 
which a myoma may arise in the eye is meso 
dermal in origin in the ciliary body, orbit, 
and media of blood vessels. That the spl ink 
ter and dilator muscles of the iris are neuro 
ectodermal in origin is well documented by 
Mann Smooth muscle tumors may arise, 


however, at sites where smooth muscle ts 


4 
/ 
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Verhoett 


that his case had originated trom the stromal 


cells 


not ordinarily found concluded 
of the embryonic uvea, possibly trom 


musplaced cells which ordinarily would have 


taken part in the formation of the chars 
muscle, thus being mesoblastic im origin 
Heath states that he has revi wed this 


material and restained it, and ts of the opimion 
that it originated from the anchor tissue of 
the dilator muscle at its ciliary part, being 
Reese states that 


thus epiblastic m= origin 


he is unaware of any histologic ditferences 
in the tumors as a result of their site ot 
origin, Friedenwald and associates state 


that sphincter and dilator musele tumors are 


true leiomyomas, indistinguishable histo 
logically from smooth muscle tumors of meso 
dermal origin found elsewhere in the body 

Fable 1 presents an abstract of the histori 
cal and clinical characteristics of the original 
publications of the 19 recorded cases found 
in the literature and of the case here reported 

\ erhoett reviewed all published papers 


prior to 1923 reporting myomata ol the in 


and ciliary body and accepted only those 
CASES cle scribed by Thompson and Vall 
Duyse * as probable instances of true le1o 


mvyomata of the iris. He did not accept any 
of those reported as being myomata ot the 


body Blodi, 


reported the only conclusive case ot 


ciliary in 1950, has probably 


leio 
mvyoma of the ciliary body found in the litera 
ture to date 

Davis and associates * state that personal 


communication with Zentmayer indicates 


that the latter’s case, originally published as 


a primary sarcoma of the iris (leucosat 


coma), was found on reexamination to be a 
and the Moultons ‘” 


leiomyoma, Kirby 


refer to Davis’ communication, but no subse 


quent report by Zentmayer appears in the 
literature 

Reese seemingly has accepted the case 
reported by van Heuven,*? but Blods and 
Ferrer’ are of the opinion that the tumor 


Heuven's case 1s 
This 


perior temporal quadrant of the irts 


In van a questionable leio 


myoma tumor was located in the su 


and 
(Ferrer’s Case 4) 


the second case report 


of a tumor located superiorly in the irts 


and 


Photomicrograph; reduced to 
hematoxylin and eosin 


Fig. 3 
mag. « 200 


In her excellent study, Ferrer ® examined 


pathologically the case reported by Frost 
(‘Table 


an intraocular 


cases of her 
Her Case 4 had 


tension of 55 this was felt to be 


four other own 


Cases 2-5) 


mim., but 


due to primary glaucoma and not to be asso 


ciated with the tumor 


Fulgosi reports an unusual case which 


had unbearable pain in the eye The tumor 


was observed to increase in size, and it pro 


duced an irregular astigmatism from corneal 


pressure, thus greatly reducing vision. Thi 


case graphically illustrates how mechanical 
ettects this altect 


from benign tumor wall 


the eve and is the only case reported with 


associated (x ular 


Fable 2 


clinical characteristics of the 20 cases of leo 


pain 


summarizes the historical and 


myomata of the iris here reviewed 


Melanoma is the outstanding differential 


diagnostic problem, especially leucosarcoma 
(other 


intraepithelial and 


or nonpigmented melanoma, ot the iris 


conditions are 


possible 


implantation cysts, inflammatory granuloma 


(gumma, tuberculoma, sarcoid), metastati 


iv. 4.—Photomicrograph; reduced to 76% ol 
SOO Mallory pho photung tic-acid hema 
toxylin stain, showing the myogla fibril 
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carcinoma, hyperplasia of the pigment epi 
thelium, primary carcinoma of the pigment 
epithelium, encysted foreign body, lympho 
sarcoma, and broad 


anterior peripheral 


svnechiae 
Duke-Elder Stallard,” in 1930, re 


viewed all reported cases ot leucosarcoma 


and 


of the iris and contributed 1 case, making 


a total of 26 cases. This tumor entity was 


2.—Hlistorical and Clinical Characteristics 


in Twenty Cases * 
Race Sive 
Caucasion only reported al Range in diameter 
\we mm 
(18) 10-20 yr Pupil 
(17) Normal reactions 
Eetropion uvene 7 
40-50 Tumor projected 
Margin involved 2 
Flattened 
Sex (olor 
(%) F 14 (1%) Pink 6 
M 7 Yellow gray ‘ 
White ‘4 
OLD 1” Some pigment ‘ 
os Black 
Site Vascularity 
(2%) Inf. temp 12 (14) Present 13 
Inf. nasal 5 Absent 
Sup. temp 4 Angle 
Inf. quad 1 (17) Free 
Duration Involved 3 
(19) 2 yr. or less 4 Tension 
Unknown 5 (10) Normal " 
Always present J Elevated 1 
yr 2 Hyphermna 
yr 1 
Vision (utaract 
(19) 20°20 Behind tumor 3 
Poor Origin 
(ataract 
Surgery 
Glaucoma l (4%) Lrideetomy 
Shape Enucleation 
(13) Nodular, sessile, (X-ray 1) 


or clreumseribed 11 Follow-up 


Elevation (11) Range mo 19 


(9) Elevated 4 yr 


Corneal contact ‘ 
Flat ‘ 1 


No metastasis 


* Figure in parentheses is the number of cases reporting 


nodular in shape and was confined to the 
lower half of the iris, especially the inferior 
temporal quadrant. It is obvious that the 
clinical differentiation of leiomyoma and 
leucosarcoma of the iris would be most dit 


ficult. 


Recently Eisenberg and associates‘ have 


outlined the criteria for radioactive phos 


phorus (P 


*) testing as an aid in differentiat 


inv malignant and nonmalynant imtraocular 
neoplasms. It is our hope that other cases 
of leiomvoma of the iris can be subjected to 
P** uptake studies in order to validate the 
findings of the case here reported 

In considering the proper management of 
leiomyoma of the iris, it would be well to 
think of iris melanoma at the same time. ©) 
historical interest is the position taken by 


Wood and 


ically stressed the necessity of enucleation in 


Pusey?” who, in 1902, emphat 


primary the iris.’ 


Duke-Elder and Stallard," in their discussion 


all cases of sarcoma ot 


of leucosarcoma; Reese,*' in his discussion 
of benign and malignant melanomata of the 
iris, and Kirby,'® Sanders,** Heath,'* Ferrer,” 
and Reese,*' in discussing leiomyoma of the 
iris, all agree that excision is indicated when 
the tumor is sufficiently localized to permit 
complete excision, but that enucleation should 
be undertaken when there is active growth 
the 
(Day *° stated that 
every unpigmented or lightly pigmented tu 
mor of the iris should be treated conserva 


associated with diffuse involvement of 


iris and/or the angle 


tively or subjected to biopsy before the fate 
of the eye is decided. 
Reese *! is of the opinion that leiomyoma 
of the iris is radioresistant and that irradia 


tion of any kind is of no avail. 


SUMMARY 


A case of a leiomyoma of the iris is pre 
sented, with a review of the individual case 
reports found in the literature, The historical 
and clinical characteristics of the 


are summarized, along with a discussion of 


20 cases 


the pathology, embryology, diagnosis, and 
treatment of this rare iris neoplasm. 


CONCLUSIONS 


1. Leiomyoma of the iris presents a clinical 
picture of an elevated, nodular, lightly col 


ored, well-circumscribed tumor exhibiting 


the 
involvement 
of the angle, and with the pupillary reactions 
remaming normal, This tumor usually oc 


curs in middle-aged persons of the Caucasian 


vascularity, usually being confined to 


lower iris quadrants without 


race, 1s asymptomatic, and is usually of long 
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duration, The vision and intraocular tension 


are usually normal 


2. Lewomyoma of the iris may present a 


very characteristic clinical picture, but its 
rarity and close resemblance to lightly pig 
inented melanoma make the clinical diagnosis 
cithieult 


3. Neyative radioactive phosphorus ( 
| | 


uptake studies may help to differentiate this 


benign neoplasm from malignant melanoma, 
hut further studies are required to establish 
this diagnostic test. 

4. Diagnosis of leiomyoma of the iris rests 
on specific pathologic criteria, including 
special stains for myoglia fibrils, which should 
he fully explored in all possible cases 

5. ‘Total excision of leiomyoma of the iris, 
or other well localized neoplasms, by 
iridectomy is recommended as the treatment 
total 


tumor is possible because of localized iris 


of choice whenever removal of the 
involvement and the absence of angle involve 
tent 
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Since practically everybody considers him 
self a photographer of sorts, we 
intrigued with the possibility of photograph 
ing our gonioscopic findings. A simple, effec 


tive method of goniophotography would 


provide the two great advantages of all 
record of 


photography, 1. ¢., a permanent 


the situation at the moment and an ideal 


source of teaching material 

(Our first efforts were directed toward the 
use of the slit lamp as a source of illumi 
nation. This proved extremely difficult, and 


we realized that a small illuminator which 


would be hand-held would be advantageous 
The 


was made 


Such an instrument was constructed 
original, which we are 


\id can 


at one side to direct the lhieht 


still using, 


from a Band \n aperture was cut 
Two soc kets 
were placed at the bottom. A standard auto 
mobile taillight bulb was placed in the back 


socket 


serted. A strip of Lucite was placed between 


In front of this a flash bulb was in 


the flash bulb and the aperture to protect 


the patient. The can was lined with alumi 
num foil to serve as a reflector. The entire 
unit was connected to a battery box, which 


served as a power source 


lhe camera used was a flash-svnehronized, 
single-lens reflex type, with a prism refles 
viewer added to make focusing easier. Ex 
tension tubes were added to give additional 
This study wa 


P. Sloan 


aided by a grant from the 


\lired 


Foundation 


From. the Department ol Re 


and Infirmary and the service of Dr | 


Gordon Cole 


became 


for Gon ry oph ol og raph y 


Normal 


Fig. 1 


open angle, 


magnification. A bellows attachment on a 


micrometer carnage was placed between the 
lens and the tubes to facilitate fine adjust 


ment, since the focusing ts quite critical 


The magnification achieved was about three 


times 
We have u ed both the 
andl the 


Gomoprism 


Goldman lens, with one and three 


hig. 2 


Foreign bodies (glass) in angle 


i 
— 
“= 
tees 
ew York 
{ 
— 
hom, 


lig. 3.--Broad anterior peripheral synechiae. 


prism faces. Their relative efficiency seems 
to depend on the familiarity of the observer 
with the particular instrument, In all cases 
we made an attempt to see the entire angle 

The technique used is as follows: The 
patient is seated at the table, and preliminary 
adjustments are made of the forehead and 
chin rests. After instillation of tetracaine 
(Pontocaine) hydrochloride 0.5%, methyl 
cellulose is placed in the goniolens cup, and 
the lens is inserted. With an assistant hold- 
ing the light source and directing it into 
the lens, the angle is visualized. This is 


done with the camera diaphragm wide open. 
[he operator holds the lens in one hand, 
manipulating it to bring the area into view. 
\iter the area to be photographed is brought 
into proper focus, the assistant closes the 
camera diaphragm and the operator trips 
the shutter, setting off the synchronized 
flash bulb. The bulb may then be changed by 
the assistant if additional views of the same 
or other parts of the angle are to be photo 
graphed. An SM bulb is used at an aperture 
of 3.6. 

With the apparatus and technique we 
have described, we are able to photograph 
the anterior chamber angle quite easily. The 
magnification achieved is sufficient to demon 
strate details accurately. Apart from its use 
in glaucoma, a permanent record of con- 
ditions such as foreign bodies or pigmented 
masses in the angle may be recorded and 
followed in serial studies. This affords the 
ophthalmologist an opportunity to observe 
any changes which may take place. 
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WERNER K. NOELL, MD., Buffalo 

and 

BERTRAM EICHEL, D.D.S., Randolph Field, Texas 


(one of the outstanding features of radia 


tion damage is the difference between em 


brvome and adult tissues and their reactions 


and the manner in which these reactions are 


manifested (Ilicks *; Russell *; Wilson and 
Karr®; \Wilson, Jordan, and Brent,” and 
Warkany and Schratfenberger’). The se 


quence of x-ray-induced developmental ab 


normalities and a. strict timetable of their 
genesis have been established in rats and 
mice by Hicks lle demonstrated a certain 


resistance of the embryonic tissue toward 


x-ray doses in the range of 100-200 r during 
No meas 


newborn 


the first eight days of gestation 


urable and the 
Doses 


300-400 r and administered to the rats during 


damage resulted, 


rat appeared normal ranging “from 
the first eight days either destroyed the em 


bryos or resulted in normal newborn 


rats 
The same doses applied at a later time led to 
definite developmental detects 

In Anderson's textbook of “Pathology,” 
the lymphoid tissues, immature cells of bone 
marrow, germinal cells, and epithelial cells 
stomach are classified as 


of intestine and 


radiosensitive; i. e., they are seriously af 
fected by than 2500 r 


The conjunctiva, cornea, and lens are classi 


x-radiation of less 


fied as radioresponsive; i. ¢., they are seri 


ously damaged if irradiated with doses of 

From the Departments of Ophthalmology, Neuro 
psychiatry, and Pathology, U. S. A. F 
Medicine, Randolph Field, Texas 
* References l to 3 


School of 


Aviation 


2500 to 5000 r 


Brain and retina are 


[row 


classified as radioresistant; 1. e., more than 


5000 ris necessary to killor injure a sigmifi 


cells 


irradiation 


cant number ot Retinal changes fol 


lowing with 1000 r, however 


have been observed by Vogel ® ino newborn 
mice Lhese changes consisted ot cellular 
disorganization, destruction, and nuclear de 
veneration, occurring within 24 hours, Ne 
crosis of retinal rod cells in adult rats which 
had been killed between 6 and 11 days attet 


head 
been reported by ks and Montgomery 
Wright 7 


compared the acute effects of several tyyp 


irradiation with 1500 to 5000 r ha 


In their recent study, and 


of ionizing radiations, especially on the ners 


changes of the retinal rod and ganglion cells 


ous svstem observed destructive 


produced by cathode rays administered in 


doses of 20.000 to 30,000 rep within one 


second, whereas doses of 40,000 rep always 
killed the 
their 


seconds In 
local 


brain x-irradiation on the pinna reflex, Gerst 


within a few 


the 


animals 


report concerning effect ot 


ner, Konecei, and Taylor!’ gave a prelim 
inary account of retinal damage im guimea 


pig eyes which had been examined by one 
posed to ROOO r of x-radiation 


of us These animals were ex 
edema was 
ophthalmosecopically noticeable only in those 
animals charac terized by a more or less heay 


ily pigmented fundus \Ibinotic retinas 


showed either no edema or very slight edema 


visible only ophthalmoscopically 


+ Hicks, S. P 


Pathologi 


ind Wright, K. A 


Response to 


Variation of 


Radiation with Time In 


Factors, read at the International ¢ 
of Clinical Pathologists, Was! 


1954 


tensity ongres 


ngton, ¢ 


— 
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In order to explore this observation in a 
diversified manner, experiments were un 
dertaken to correlate clinical and histopath 
ological findings with possible biochemical 
and electrophysiological phenomena. In a 
preliminary report, Noell, Eichel, and Cibis 
tated that the electrophysiological and his 
tological changes observable in the retina of 
rabbit and monkey after whole-head or 
ingle-eye exposure to high doses of x-radia 
tion appear almost identical to those changes 
obtained after systemic poisoning by iodo 
acetic acid, The effect of the latter has been 
thoroughly investigated by Noell.4 
to 3000 to 6000 r of x-radiation caused 
marked and selective effects upon the ele 
troretinogram (I-KG), which have been ob 
served 10 minutes after exposure. The 
h-wave was found preferentially eliminated 
In comparison with a- and c-wave The 
function of the pigment epithelium was tested 
electrophysiologically by means of the azide 
response, as described by Noell.'* The opt 
nerve excitability was measured by electrical 
timuli and was found unimpaired. When 
the ERG appeared affected, death of rod 
cell population was evident histologically 
within 4 to 10 hours. There was a close cor 
relation between number of dead rod cells 
and degree of diminution of the b-wave 
Death of the rod cells was followed by autol 
ysis and absorption without any phagocy 
tosis. After 10 to 12 days, the visual cells 
had completely vanished, while the inner 
retinal layers were preserved. In monkeys, 
the cone cells proved to be more resistant 
than the rod cells. This is in almost complete 
agreement with the observations previously 
made by Noell in his iodoacetic acid experi 
ments.'* \ more detailed description of the 
electrophysiological behavior and of the his 
tological and biochemical changes in the 
retina following high doses of x-radiation 
will be given elsewhere 

In this study we are mainly concerned 
with a general outline of those histological 
changes which occur within the eve follow 


Ing exposure to high doses of x-radiation 


t References 13 and 14 


1RCHIV IPHTHALMOLOG) 


XPERIMENTAI MATERIAL AND METHODS 


Inamal (,uinea pig ! monkeys 
were used 
1. There were 1 ruin albinotic and 6 
pigmented — varying weight from 23% to 536 gn 
[hey were given whole-head irradiations, and + 
results obtained were compared with those collected 


from 10 starved control animals, weighing between 


62 and 500 gm. The irradiated animals were killed 
by decapitation 24 hours after radiation 

There were 120 rabbits—OO New Zealand 
white (NZW) and 60 chinchilla gray—which were 
divided into three groups of 40 eac 
4) contained 20 New Zealand 
clilla grays. All were virgin does, varying it 
from 2.2 to 3.4 kg. All had been maintained ot 
tock Purina chow and water diet ad libitum for at 
least one week prior to the experiment The 49 

ials of Group 1 received total-head x-radiation 

21 minutes and were killed 24 hours after ex 
posure Food and water vithheld becau 
iimals exposed to high-intensity x-radiation re 
trict their food and water intake during the first 
24 hours. The animals of Group 2 were starved 
for 24 hours and then killed without irradiation 
The of (sroup were not irradiated 
vere fed ad libitum and killed at random 
observations made upon this group of animals 
interpreted a normal data and established tl 
tate of tissues in each strain just prior to irradia 
tion. Group 3 served as control for Group 2, and 
comparison established the effect of 24 hour 
tarvation upon the tissues. The eyes of the irradi 
ated group were examined clinically every hour 
throughout the 24-hour postirradiation period, and 
he control eyes of Groups 2 and 3 were similarly 
examined for 24 hours before the animals were 
killed. At the end of the 24-hour period, the left 
eye was removed from each animal and fixed ii 
formalin at 85 C and prepared for histological work 
up. The right eye of each animal was enucleated, 
ind homogenates ot retina, choroid and lens were 
prepared separately for biochemical evaluation 

For the purpose of investigating the electro 
physiological and histological aspects of the varia 
tions of response which occur with dose and time 
elapsed after irradiation, another group of 40 NZW 
rabbits, varying in weight between 2.2 and 3.7 ke 
was divided into eight subgroups, which received 
single-eye or whole-head x-irradiation of various 
doses, as indicated below. The eves were examined 
electrophystologically 10 minutes after irradiatior 
Periodic electrophysiological examination followed 
at certain intervals for as long as 21 days. “The 
imimals were killed at various time intervals, and 
the eyes placed in Zenker’s fixative immediately 


after removal 
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HIGH-INTEN 


EFFECTS OF 


ceived single-eye 


rt vere treated with high doses ot 


lation to t hole head. These animals were 


ivailable after thes id been studied by 


Chinn,§ whose primary centered about the 


vomiting reflex 


Groups 3 and 4 were included in this report, first 


to demonstrate that the radiation effect reported 


erein is not confined to rodents, and, secondly, t 


differentiate between rod and cone susceptibility t 


ionizing radiation 


Irradiation. Prior to irradiation the guinea pig 


arness—the rabbit 
and the 


vere immobilized by a canva 


ind dows by tying with gauze, monkey by 


Dial or thiopental (Pentothal) sodium anesthesia 
\ Picker deep therapy x-ray unit was used as the 
source. In the experiments with guinea pigs, the 
radiation was administered at a voltage of 260 ky 
and at an amperage of 18 ma. The inherent filtra 
tion of the x-ray tube was equivalent to 0.25 mm 
of copper. A 6 mm. wooden board was interposed 


ource and the main part of the brain 


vhile a 30 mm. wooden board was placed between 
the source and the medullary area, as outlined by 
Gerstner, Konecei, and Taylor 

For rabbit whole-head irradiation the tube was 
closed by a lead shield having a central opening 
adjusted to the head size of the animal, wherea 


central opening of 


hole 


irradiation the 
the lead shield was limited to a bore 


for single-eye 
of 20 mm 
diameter 

rate administered to rabbit 


The averTart close 


measured in air at 27 cm. target-eye distance, was 


value ob 
right left 


total dose of 


about whereas the average 


tained in the vitreous body of the and 


yes measured about 275 r/min. The 


radiation applied to the rabbits in the biochemical 


experiments was approximately 5570 r. Dosimetry 


measurements rriacte small 


rabbits. These 


were upon a group ot 


measurements were obtained throug! 


the use of a Victoreen Chamber and 


will be 


The eleht grou 


Dosimeter, 
extended and reported separately elsewhere 
NZW 


derived from the 40 


rabbits irradiated for the purpose of electrophysio 
logical and histological study received total doses 
of 1700, 2500, 3300, 4100, 5000, 5500, 6600, and 


10,000 
tered ether to the 


radiation adminis 


head or to the 


respectively. The was 


whole 


single eye 


The right eves of the monkeys were irradiated 
for 25 and 35 minutes, respectively. The left eyes 
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to the authors 
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aspect of the tucdy 


Personal com 
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Lieut Pickering and Mr. Everett © 


Department of Radiobiology 
School of Medicine 


Aviation directed this 


were used as controls. We are well aware of t 
fact that the left eves received some stray rachation 
ated electropl ysiological, and later histologtn il 


examination, however, proved that the stray radia 


cid 


Dosimeter measurements were not performed, The 


tier not noticeably affect the control eye 


radiation factors involved in the monkey exper 
ments were a follows: 260 kv 18 ma., unfiltered 
round field of 20 mm. diameter ource-target 
distance of 24 em.; dose rate in air of 1000 r/mit 


it 21.5 em. distance. The experimental procedurs 


vas. in general, similar to that employed im t 


rabbit experiments 


Phe radiation administered to the dogs was giver 


id exposure filtered by the msertion ot 


1mm. of aluminum sheeting and 0 min. of copper 
sheeting mn the path of the beam. The dose rate tor 
Dog 1 was approximately 69 r/min; that for Dog 
) approximately 179 r/min. The total dose em 
ployed in both cases was about 10,000 1 

RESULTS 


observed clinically the 


Phe 


guinea pigs 


lesions 
as result of radiation were pre 
dominantly of vascular origin, manifested by 
moderate or severe conjunctival and ciliary 
swelling and narrowing of the 
flare, 


Phe last was visible only in the pigmented 


congestion, 


pupils, and retinal edema 


aqueous 


and was usually associated with 


retina were visible 


retinas, 


papilledemva earliest changes the 
ix hours after exposure 
In three cases the edema was mild. In two 
cases the ophthalmoscopic pieture was that 
of a slight detachment with rippling and cor 
the retina 


rugation ot milky-appearing 


Seven of the nine albinotic guinea pigs de 
veloped a more or less distinet papilledema 


None. of 


showed any 


these albinotic animals, however 


signs of retinal edema 


The histological changes © seen in the eye 


of the 15 experimental guinea pigs 24 hour 


yiven by M 


Ivan Kichardseor 


Pechnical assistance wa Set 
John Hughes 


(photography) 


(histology) and Mr 


big. | 
head x 
Pyknosi 
hinting membrane 
edema of the latter 
ormalin fix 
to 76% of 


Retina of guinea pig 24 hours after total 
irradiation with 8000 r as measured im att 
of rod nuclei, destruction of the external 
and limbs in bacillary layer 

and of the external nuclear 


matoxylin-eosim stam 


layer. | ation; he 


reduced mag. ¥ 


Two rhesus monkeys 
radiation with larwet dose 
a 
cys 
= 
Sty 
~ 


after irradiation were rather uniform. They 
represented either conditions of vascular 
changes of slight or moderate degree or 
cytological consequences of cellular death, 
particularly marked in the rod cell popula 
tion. The features of the former were dilata- 
tion of the subconjunctival vessels, swelling 
of the subconjunctival tissue due to the pres 
ence of serous fluid, dilatation of the vessels 
in iris and ciliary body, and granular precipi 
tation in the aqueous humor. The choroid 
appeared free of histologically demonstrable 
pathological changes in the majority of these 
cases. Only in two cases were granulocytic 
and mononuclear cell accumulations observed 
in the choroidal vessels. Hemorrhagic phe 
nomena did not appear in these animals, in 
contradistinetion to similarly treated animals 
of other species, to be deseribed, The ade 
tructive changes which occur within 24 
hours in the retinas of irradiated guinea pig 
consist mainly of pyknosis of the rod nucle 
and more or less complete disintegration ol 
the bacillary layer In most of the cases tly 
latter appeared distended lhe fragmenta 
tion of the bacillary layer is taken as evidence 
of marked triability or brittleness of the limbs 
of the visual cells due to radiation damage 
The above results obtained from the pilot 
experiments with guinea pigs are of rela 
tively limited value, since the animals were 
exposed only to one dose and were killed 
at a fixed postirradiation time 
In the following series of experiments, 
utilizing two different strains of rabbits 
New Zealand white (NZW)) and chinchilla 
gray (CG)—the radiation was administered 
to the head or to the single eye. The radia 
tion dose and the postirradiation interval 
before the electrophysiological and histologi 
cal examination were both varied in a sutt 
cient number of the albinotic animals to se 
cure both the approximate threshold dose 
and the minimal dose, given at a fixed rate, 
which would kill all visual cells. Clinically 
the general manifestations of irradiation of 
the whole head differed greatly from those 
following single-eye irradiation. After whole 
head exposure, the animals’ activity lessened 
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and apathy followed. Food and water intake 
ceased The rectal temperature ot nearly all 
of a group of 36 such animals exposed to 
750 r increased within two hours from 
about 37.5 to 39 C and within four hours 
to from 40 to 43 C. General weakness pros 
trated all animals with temperatures above 
1) | Some of these animals developed 
spasm of the hindlegs or of all four limbs, 
as deseribed by Gerstner, Pickering, and 
Dugi Not infrequently, opisthotonos ren 
dered the animals stiff and helpless. live 
of the 36 animals died before 24 hours. The 
remaining animals were killed at 24 hours 
for histological and biochemical study 

The ophthalmological picture of thes 
whole-head cases was distinguished by signs 
of blepharoconjunctivitis and iritis, asso 
ciated with functional, vascular, and cytologi 
cal changes within the retina, optic nerve, 


and choroid 


Fig. 2.—(.4) Normal eye of albinotic rabbit (New 


Zealat d white, NZW); (B) appearance of the same 


eye 24 hours after irradiation to the head (3000 r) 


In those rabbits exposed to single-eye 
radiation, the general clinical effect was of 
minor consequence, COphthalmologically, the 
external effects are fairly well demonstrated 
by Figure 2. Four to six hours after irradia 
tion the inflammatory response to radiation 
hecame visible as irritation, increasing to 
hyperemia, lid edema, lacrimation, closure 
of the eye from lid edema, and sometimes 
a seropurulent exudation. After such lids 
were cleaned the eye opened (Fig. 2B), but 
to a less extent than is normal. Hyperemia 
and edema of the conjunctiva due to active 
congestion gave the eye a bloodshot appear 
ance. Ciliary flush, aqueous flare, and other 
signs of iritis usually appeared within four 


to six hours. These signs gradually increased 


in intensity, reaching their maximum within 


10 to 24 hours. At this time the iris showed 


- 


2 
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OCULAR EFFECTS OF 
loss of luster, blurring, and discoloration, 
with capillary congestion causing iris rigidity 
and miosis. The aqueous humor appeared 
due to visible floaters and 


Opaque, seTOUS 


exudation. The pupillary light reaction di 
minished, due partially to increased rigidity 
of the iris tissue, but largely to the dam 
age ot the afferent pathway resulting from 
the death of the 


rod cells. This will be de 


tailed elsewhere, The increased permeability 
of the blood vessels seldom resulted in se« 
ondary complications. Increased intraocular 
pressure and hematogenous infections were 
observed in only 2 cases out of the 36, In 
these two cases the cornea was steamy, and 
the aqueous humor appeared cloudy due to 
seropurulent exudation. In the remaining 
cases, however, the course of the postirradia 
tion inflammatory reaction was mild, and the 
vascular response predominated over the 


This 
doses higher than 3000 r were applied. 


cellular reactions was the case when 
The ophthalmoscopic changes were incon 


sistent. There was, however, a definite dif 
ference in the ophthalmoscopic picture of al 
binotic eyes as compared with that of the 
pigmented eyes. The appearance of the al 
binotic retina did not significantly change 
even when the intensity of x-radiation ex 
30000 


congestion of the retinal vessels sometimes 


ceeded although papilledema and 


developed after five hours or more. Hemor 
rhagic phenomena were observed in only 4 
cases among the 67 irradiated rabbits of both 
strains. The hemorrhages were located at 
the optic dise in three of these cases. In the 


fourth it was located slightly temporally and 


inferiorly, as compared with the location of 
the other three. In all these cases severe iritis 
and cloudy exudates in the aqueous humor 
accompanied the hemorrhagic retinal mani 
festations of radiation damage. 
vented 


They pre 
appropriate photography of the 
fundus 

The pigmented rabbits, on the other hand, 
showed one of the most puzzling postirradia 
tion this 


These rabbits developed an orange-peel or 


phenomena observed in study 


pigskin pattern of the retina. Figure 3 repre 


sents such a retina as it appeared before, 


HIGH-INTENSITY 


Y-RAY S 


and 24 hours after, irradiation with 6600 r 
to the head. These changes were interpreted 
by us as manifestations of subretinal exuda 
tion, Histological studies of these cases 
showed that pigment granules adherent to the 
slightly detached retina were the cause ot 
the described orange-peel pattern. ‘This phe 
nomenom was not observed clinically in the 
eyes of albinotic animals, although the total 
number of NZ\\ that of 
((; rabbits Histologically, there were no 
differences found in the retinas of NZW 


Cy rabbits other than the difference in pig 


rabbits exceeded 
and 
mentation 


The effects 


of radiation on the eyes of dogs and monkeys 


climecal observations of the 
were, in general, similar to those described 
in rabbits. Since the number of these animals 
was small and systematic clinical follow-up 


was not possible, for technical reasons, this 


Fig. 3.—Fundus of chinchilla gray (CG) Rabbit 
(A) optic dise; (B) area below optic dise prior to 
irradiation; (C) 24 hours after exposure to radia 
tion (6600 r) measured in the orbit. Note pigskin 
appearance of retinal surface in irradiated eye 


portion of the study will be confined to the 
histological changes which followed exposure 


to high-intensity x-radiation 


HISTOPATILOLOGY 


The 
tensity 


tissue damage caused by high-in 


x-radiation within the mammalian 


eye was of two kinds: (1) nonspecific in 
flammatory reactions, and (2) specific reac 
tions, which resulted in early death of se 
lected neural elements in the retina. 

1. The nonspecific inflammatory reaction 
consisted predominantly of vascular conges 
tion, exudation, interstitial edema, and swell 
ing of the cytoplasm of epithelial and endo 
thelial cells 


chamber appeared three to four hours follow 


Serous exudate in the anterior 


ing a dose to the eye greater than 2000 r 
Granular precipitated proteins appeared in 
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Fig. 4.—Cornea and anterior chamber of right 
eye of albmotic rabbit (NZW) 12 days after single 
eye x-irradiation with 3300 r. Granular precipitates 
in anterior chamber and acidophilic membrane of 
fibrin covering the damaged endothelium. Zenker 
fixation; hematoxylin and eosin; reduced to 76% 
of mag. 


Not 


acidophilic 


the anterior chamber at later stages. 


infrequently these formed an 
membrane lining the corneal endothelium 
(Fig. 4). Swelling of the vascular layer of 
the ciliary body and its processes occurred 
\t 


stages a meshwork of acidophilic strands of 


within five hours after irradiation later 


fibrin appeared within the edematous spaces 
In a few 


of the ciliary processes (Fig. 5) 


Fig. 5.—Fibrinous exudate in ciliary 
rabbit exposed to 10,000 Zenker 
hematoxylin and reduced to 73% 
1000 


proc css of 
fixation ; 


eosin ; of mag 
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cases perivascular and interstitial hemor- 
rhage accompanied the vascular changes de- 
scribed above (Fig. 6). 

The cytological reactions provoked by the 
radiation trauma was generally mild and 
limited to the 


wandering cells and polymorphonuclear leu- 


appearance of mononuclear 
cocytes, usually enmeshed within the filtra- 
tion angle. 


in two 
animals during the second postirradiation 
week. 


Endogenous infection occurred 


Histologically, these showed severe 
fibrinous exudation into the anterior cham 
few 


ber, accompanied by a polymorpho 


nuclear granulocytes and mononucleocytes 


The corneal endothelium vanished (Fig. 7), 
causing the observed loss of corneal trans- 
parency by 
fluid. 
ciliary 


allowing cornea imbibition of 
Inflammatory the 


occurred 


changes in iris, 


body, and choroid also 
These included vascular congestion, hemor 
rhage, edema, and subsequent atrophy, vary- 
ing both in severity and in the area involved 
Instances of these choroidal changes will be 
discussed in conjunction with the description 
of radiation damage of the retina. 

2. The specific reactions within the retina 
following high doses of x-radiation consisted 
of early death of selected neural elements 
These pattern. We 
found that a single dose of 2000 r caused 


reactions followed a 
cessation of function of a great part of the 
rod cell population. This occurred in adult 
animals, and within less than 10 minutes 
This early effect was evidenced on the ERG 
by the preferential disappearance or attenua 
tion of the b-wave potential, as compared 
with c- and a-waves ( Noell and associates ) 


Histological changes, however, became 
visible only after a latent period of four to 
six hours. These included signs of cell death, 
such as pyknosis of the rod cell nuclei, struc 

tural disintegration of the bacillary layer, or 
the These 


phenomena always followed b-wave attenua 


destruction of rod cell in toto 


tion, and their severity correlated well with 
the degree of b-wave impairment." 


igure & represents the normal albinotic 


rabbit retina at the ora serrata. Figure 9 
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Fig. 6.—KRarification of — ciliary epithelium 
Hemorrhage and edema of interstitial tissue in 
vascular layer of ciliary body of albinotic rabbit 12 
days after irradiation with 3300 r. Zenker fixation ; 
hematoxylin and eosin; reduced to 75% of mag 
x 400 


Fig. 7.—Cornea and anterior chamber of NZW 
rabbit 18 days after x-irradiation with 5000 r to 
the eye. Fibrin network enmeshing polymorpho 
nuclear leucocytes and mononuclear cells. Note that 
corneal endothelium has vanished. Zenker fixation ; 
hematoxylin and eosin; reduced to 74% of mag 
x 


Fig. %.—Ora serrata of control eye, NZW rabbit 
Retina artificially detached and dislocated toward 
the ciliary body. Zenker fixation; hematoxylin and 
eosin; reduced to 73% of mag. * 400 


Fig. 9—Ora serrata of NZW rabbit six hours 
after x-irradiation to the head; 5500 r administered 
to the eye. Pyknosis of visual cell nuclei, disintegra 
tion of their structural organization, destruction and 
crumbling of membrana limitans externa and visual 
cell limbs. Pigment of epithelium slightly damaged 
Note beginning of cytoplasmic swelling of cells of 
the internal nuclear layer. Zenker fixation; hema 
toxylin and eosin: reduced to 73% of mag. * 400 


Fig. 10.—Ora serrata 27 hours after irradiation 
to the head; 5500 r to the eye. Advanced pyknosis 


and autolysis of pyknotic nuclei, beginning cyto 
plasmic swelling of cells in external nuclear layer 
swelling of cells in internal nuclear layer. Destruc 
tion of visual cell limbs and external limiting mem 
brane. Vacuolation of some pigment epithelial cells 
Zenker fixation: hematoxylin and eosin; reduced to 
73% of mag. * 400 


Fig. 11.—Ora serrata of NZW rabbit 460 hours 
after x-irradiation to the head; 5500 r to the eye 
\dvanced pyknosis and autolysis of visual cell 
nuclei, few nucler preserved their chromatu 
structure. Cytoplasmic swelling of cells of internal 
nuclear layer Zenker fixation; 
eosin: reduced to 69% of mag. »~ 400 


hematoxylin and 


Postequatorial portions of rabbit retina 

(4) control eve, (B) six hours after 
x-irradiation to the head (5500 r at the right eye) 
Note pyknosis of visual cell nuclei, edema of ex 
ternal nuclear and plexiform layers, mem 
brana limitans externa, fragmentation and swelling 
of the limbs in bacillary layer of radiated eye 
Zenker fixation; hematoxylin and reduced 
to 90% of mag. « 400 


loss of 


eosin; 


Fig. 12.—Ora serrata ot 
after x-irradiation 


NZW rabbit, 12 days 
(6600) r) to the right eye. 
\lmost complete disappearance of visual cells and 
adjacent layers. Zenker fixation; hematoxylin and 
eosin ; reduced to 73% of mag. * 175 


shows an analogous retinal tissue section six 
At this 
pyknosis 


hours after 
stage 


of visual cell 


5500 r eye irradiation 
of postirradiation damage, 
nuclei, disintegration of their 
structural organization, and destruction and 
crumbling of the external limiting membrane 
and of the 


visual cell limbs have fully devel 


oped. The pigment epithelium has been little 
affected. There is early cytoplasmic swelling 
of the cells in the inner nuclear and ganglion 
which becomes more marked 

later stages (Figs. 10 and 11). As the dam- 
age continues to develop and the number of 
nuclei decreases, the 


cell layers, 


space between cells in- 


creases. This is indicative of progressive 


autolysis, a process which apparently oc- 
curred in all cases without causing a phago- 
cytic response, 

\fter 
ponents of the 
(Fig. 12) 


has decreased 


12 days nearly all structural com- 
neuroepithelium have van 
ished The cytoplasmic swelling 
In this particular section the 
pigment epithelium appears slightly rarefied. 
In many other sections the 


cells 


changes in size and 


pigment epithelial 


exhibit cytoplasmic 


and 
shape of the nuclei, In 
cases pigment epithelial cells are mark- 
attenuated in 


swelling 


some 
edly 


degeneration of the 


number. In late states, 
pigment epithelium often 
accompanied the degenerative changes of the 
retina. 

Retinal damage at the postequatorial re- 
gion is shown in Figures 13 and 14 
14 shows atrophy 


Figure 
and virtually complete 
disappearance of the choroid, in addition to 
destruction of the retina. An 


visible 


extensive 


hemorrhage is within the choroidal 


space, 


Fig. 14 
single-eve 
layer, 
laver 


Retina of NZW rabbit 
x-irradiation (5500 r) 
external limiting membrane, and bacillary 
have almost vanished. Atrophy of retinal 
pigment epithelium, Bruch's membrane, and choroid. 
Diffuse hemorrhage between remainder of retina 
and sclera. Zenker fixation; hematoxylin and eosin; 
reduced to 73% of mag. » 175 


12 days after 
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Fig. 15 
(25,000 r). Macular area appears normal 
indicate postirradiation damage. Cone nuclei 
and eosin; reduced to 65% of mag. x 400 


nuclei and stumps of degenerated cone limbs. Limb 
and eosin: reduced to 65% of mag. ™« 400 
The following section concerns the mon 


key’s retina, which possesses both rods and 
the 
; in the parafoveal area of 


cones. In normal monkeys fovea con 


tains only cones 


the macula, a few rods are interspersed, the 
7 proportion of rods to cones gradually in 


creasing from the paramacular area toward 


the periphery 

Fig. 17.—Rhesus monkey, cross section through 
nerve fibers lateral to opt disc, 16 days after 
single-eye exposure (25,000 r). Note that nearly all 
visual cells (except five cone nuclei) vanished 
Thickened wall of retinal vessel shown. Zenker 
fixation; hematoxylin and eosin; reduced to 75% of 


400) 


In paramacular 
and 


big 
mal retina of left (control) eye enucleated 16 days after 
x-irradiation of the 
right eye enucleated 16 days after single-eye exposure 
(25,000 r) 
shrinkage of external plexiform layer (/:P), external nuclear 


Y-RAYS 


Macular-paramacular region of rhesus monkey eye 16 days after single-eye exposure 


area merely a few pyknotic rod nuclei 


limbs normal. Zenker fixation; hematoxylin 


16.—Left side: Macacus rhesus monkey, Not 


right eve. Right side: Retina of 
Note remainder of four pyknotie rod nuclei 
(AN). with row of surviving 


vanished. Zenker fixation ; 


layer Cotte 


of rods have hematoxylin 


15 


irradiated monkey eve 


igure shows the macular area of the 


16 days after e 


Xposure 


hig. 19.—Rhesus monkey, retina, seven hours 
after x-irradiation to single eye (35,000 r). Nuclei of 
visual cells, bipolar, and ganglion cells exhibit 
pyknosis, cytoplasmic swelling, and vacuolation. 
Destruction of membrana limitans externa and 
hacillary layer evident. Zenker fixation; hematoxy 
lin and eosin; reduced to 76% of mag. * 400 


Fig. 18.—Dog retina. A, right eye removed 24 
hours after total-head x-irradiation (10,000 r). Note 
pyknosis of visual cell nuclei and edema of nerve 
fiber layer. B and C, left eye of same animal re 
moved eight days after irradiation. Note cytoplasmic 
swelling of ganglion cells, pyknosis of rod nuclei, 
normal chromatin structure of cone nuclei. Complete 
disappearance of bacillary layer. Retina in C further 
peripheral than in B 


to 25,000 r (total dose as measured in air ) 
In the foveal area the cones appear normal 
In the parafoveal area the differences be 
tween irradiated and control eyes is con 
fined to the presence of a few pyknotic rod 
nuclei in the irradiated eyes. The situation 
changes dramatically as the periphery is ap- 
proached. Figure 16, left side, represents 
a normal postequatorial area. The cones and 
rods show well-preserved limbs (BL), 
nuclei (EN), and axons (EP). The right 
side of Figure 16 refers to a similar area, 16 
days following irradiation, showing the ap- 
parently severely damaged limbs of the cones 
and rods. Complete destruction, however, 
is confined to the rods, which have vanished 
with the exception of the pyknotic remnants 
of four nuclei, The cone nuclei are preserved, 
although their members have shrunk down 
to a small stump at the base of the inner 
limbs. The neuroepithelial part of the outer 
plexiform layer has also shrunk to one-sixth 
its original thickness. Farther in the periph- 
ery (Fig. 17) the cone nuclei become sparser 
and sparser as the rod population increases 
to exceed that of the cones. The breakdown 
of the cones, not present centrally, might be 
explained by the fact that they are normally 
held in position by the adjacent rods. This 
is in perfect analogy with Noell’s original 
observation of such changes occurring within 
the eves of iodoacetic-acid-poisoned monkeys. 
The peripheral cone changes of | AA-poi- 
soned monkeys were also secondary to de- 
generation of the rods. It is believed that 
such changes fully account for what happens 
to the cones both in the immediate vicinity 
of the macula and in the periphery. It must 
be considered, however, that cone cells might 


Fig. 20.—Distended and ruptured retinal capil 
lary. Same animal as that in Figure 19. Zenker 
fixation; hematoxylin and eosin; reduced to 73% of 
mag. 400 
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also be affected directly by high doses of 
x-radiation as well as by IAA. 

The conditions caused by high dosage of 
x-radiation in dogs were quite similar to 
those observed in monkeys, as illustrated in 
Figure 18. The histological sections in this 
instance were all obtained from the eyes of 
the same animal. The right eye was enucle 
ated 24 hours, the left eye & days, following 
16,000 r whole-head irradiation. Figure 18.4 
(24 hours postirradiation ) displays extensive 
pyknosis of the rods as an early sign of radia- 
tion damage. In Figure 18, B and C (eight 
days postirradiation ) represent conditions of 
advanced degeneration and atrophy of the 
outer layers of the retina due to rod de 
struction. Typical is the preservation of cone 
nuclei. These conditions are especially no- 
ticeable in the periphery of the retina (Fig. 
18C). 

Doses of x-radiation higher than 30,000 r 
affected cone cells directly and caused death 
of cone cells, bipolar cells, and ganglion cells, 
in addition to rod cells, as demonstrated in 
Figures 19 and 20. These sections are from 
the retina of a rhesus monkey seven hours 
following single-eye exposure to 35,000 r 
(total air, 21.5 


source-to-target distance). It is evident that 


dose as measured in 


cm. 
in this case all types of cells in the retina 
were affected, as evidenced by pyknosis in all 
retinal cells. In this same retina, congestion 
was remarkable and was accompanied by 
severe retinal hemorrhage. 

The retinal pigment epithelium, in general, 
appeared to be more radioresistant than the 
rod The 


Noell '? provided evidence for the assump- 
| 


cells, azide response tested by 
tion that the changes observed within the 
retinal cells represent primary damage, not 
secondary changes due to lesions of the ret- 
inal pigment epithelium. .\ more detailed 
treatment of the problems involving the ret- 
inal pigment epithelium will be given in a 
subsequent report primarily concerned with 
electrophysiological phenomena. 

No attempt was made in this study to in- 
vestigate the effect of high doses of ionizing 


radiation upon the crystalline lens. 


HIGH-INTENSITY) 


COMMENT 


The effect of high doses of ionizing radia 
tion upon the mammalian eye proved to be 
very diversified. Electrophysiological, histo 
pathological, and biochemical changes were 
studied. The histopathological damage im 
volved all ocular tissues with the exception 
of the 


festations of radiation damage provided con 


sclera. The electrophysiological mani 
vincing evidence that the neural elements in 
the retina are subject to primary radiation 
damage. The rod cells were irreversibly and 
fatally damaged by x-ray doses of 2000 r or 
more. Secondary damage of the cone cells 
followed. Primary damage of cone cells, bi 
polar cells, and ganglion cells was observed 
in one case irradiated with 35,000 r (total 
dose measured in air, 21.5 cm. source-to 
target distance), The death of rod cells fol 
lowing exposure to 2000 r or more is fune- 
tionally demonstrable by impairment or dis 


This 
At this time 


appearance of the b-wave of the ERG 
occurs in less than 10 minutes 


no other signs of radiation damage are 


noticeable. The first conclusive histological 


indication of death of the rod cell develops 


within four to six hours after irradiation. 


This was observed in four species of mam 
mals—rabbits, guinea pigs, monkeys, and 
dogs. Although the number of monkeys and 


dogs is not sufficient to warrant conclusions 
regarding these two species as such, total 
data from all animals are sufficient to make 
the above definite conclusions applicable to 
the mammalian eye in general. 


What will eventually happen within a per 
son's eye after single-eye exposure to x-radi 
ation of 2000 r or more? The first symptom 
which such a person will notice is night 
blindness. This will appear within 10 min- 
utes and will be irreversible. After a latent 
period of four to six hours symptoms and 
signs of congestion, exudation, and hemor 
rhage within the uveal and retinal tissue will 
become evident. The clinical picture will be 
that of a serofibrinous 


severe serous or 


uveitis, eventually accompanied by 


papil 


ledema, retinal edema, serous detachment 


of the retina, and retinal hemorrhage 
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of our rabbit cases, however, papilledema 
was associated with spasm of the retinal ves 
sels. The death of the rod cell population 
is succeeded by degeneration and atrophy 
of the external layers of the retina, involving 
secondarily the cones. The cone members 
lose the mechanical support which is nor 
mally supplied to them by the surrounding 
rod members, the tragic consequence of which 
is secondary degeneration of the receptor 
organs of the cones. Constriction of the 
visual field is the inevitable result, finally 
leading to “gun barrel” vision. Only the 
central part of the visual field, corresponding 
to the macular area of the retina, will re 
main, With extremely high doses of ionizing 
radiation there will be immediate blindness 
No threshold dose for irreversible primary 
death of the cone population has been es 
tablished yet. It can be assumed that the 
threshold doses for primary cone death will 
he somewhere between 10,000 and 30,000 r 
ot x-radiation 

The mechanism of radiation damage lead 
ing to the observed phenomena in the eyes 
of guinea pigs, rabbits, monkeys, and dogs 
is not known. Aspects of interest resulting 
irom the study which might contribute to 
the understanding of basic changes in certain 
mechanisms of the cell metabolism will be 


discussed in subsequent reports 


SUMMARY 

The effect of high-intensity ionizing radia 
tion upon the eye of four species of mammals 
has been investigated. The animals subjected 
to radiation exposure were as follows: 9 
albinotic and 6 pigmented adult guinea pigs, 
OO New Zealand white and 102 chinchilla 
gray adult rabbits, 2 adult rhesus monkeys, 
and 2 dogs. Adequate numbers of controls 
were employed. 

The head or single eye of the animals was 
exposed to x-radiation of 260 kvp and 
18 ma. The total doses administered ranged 
from 1700 up to 35,000 r. 

Clinical, electrophysiological, and enzy 
matic responses to high-intensity x-radiation 


were studied, This report concerns the clin 
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ical and histological manifestations. The 
electrophysiological and biochemical aspects 
of this study will be covered in subsequent 
reports. 

The major results of this study may be 
summarized as follows: 

1. The functional and histological patterns 
developing after high-intensity x-irradiation 
of the eye are fairly consistent and repro- 
ducible., 


2. High-intensity x-irradiation causes vas- 


cular and/or cytological response in all 
ocular tissues with the exception of the 
sclera. 

3. The most significant change in the eye 
of adult mammals following high-intensity 
irradiation is the death of the rod cell popu 
lation. This becomes functionally noticeable 
within 10 minutes by changes in the ERG. 
loss of the pupillary reflex to light, night 
blindness in monkeys and dogs, and com- 
plete blindness in rabbits and guinea pigs 

+. The latent period for the microscopl 
appearance of rod cell death is about five 
to six hours 

5. The minimal lethal dose of x-radiation 
for rod cells, under the conditions of our ex 
periments, lies between 1700 and 2000 r 

6. The minimal lethal dose of x-radiation 
tor cone cells is probably greater than 10,000 
r and less than 30,000 r 

7. The deleterious effect of high intensity 
x-radiation upon the rod cell population is 
followed by secondary degenerative changes 
affecting the cone cells in the periphery of 
the retina of monkeys and dogs. 

8. The changes mentioned in Paragraph 7, 
above, must gradually result in extreme con 
striction of the visual field (“gun barrel 
vision’); those mentioned in Paragraph 6, 
above, in immediate blindness of the exposed 
dog, monkey, or man 

4%. Transient impairment of photopic 
vision and blindness, due to retinal edema. 
papilledema, and vascular disturbances in the 
eye and brain, can be expected to develop 


with a latent period of a few hours following 


exposure to high-intensity ionizing radiation. 


| 
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Changes by Diathermy 


KENNETH C. SWAN, MD. 
and 
LEONARD CHRISTENSEN, M.D., Portland, Ore. 


The major phase of contemporary surgi 
cal treatment of retinal detachment is the ap 
plication of diathermy to produce focal areas 
of heat injury at selected sites in the eye. The 
surgeon hopes that the proliferation which 
occurs in the reparative phase of reaction to 
the injury will lead to the development of 
chorioretinal adhesions. The procedure is an 
exacting one, which too often fails because 
the inflicted injury is inadequate, misplaced, 
or excessive. In the last instance anatomical 
reattachment of the retina may take place 
but function is impaired or lost as a result of 
immediate heat injury or its complications 
and sequelae. To improve techniques, more 
controllable methods of administering dia 
thermy and a better understanding of the re- 
actions of the various ocular tissues to heat 
are needed, Many clinical impressions have 
been reported, but relatively fewer data on 
these two fundamental aspects of the surgical 
treatment of retinal detachment have been 
obtained by controlled experiments. The suit- 
ability of the various types of diathermy ap- 
paratus for ophthalmic surgery needs fur 
ther investigation, and improved methods of 
studying reactions of the ocular tissues of 
thermal injury must be developed. We have 
been working on these problems for several 
years and plan additional studies. 

In this first report it is our purpose to re- 
view some general principles of applying 


From the Department of Ophthalmology, the 


University of Oregon Medical School 
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modern diathermy equipment and then to 
present a study in which a new and improved 
histologic method has been used to determine 
factors which influence the extent and degree 
of immediate heat injury to the sclera in- 
duced by this apparatus. It seemed proper 
to investigate thermal injury to the sclera as 
a first step because diathermy must be ap 
plied to or through this tissue. Some degree 
of undesirable heat damage to the sclera, 
therefore, is inevitable, but the extent and 
significance of this injury often is not evi- 
dent during the operations. Many observers 
have reported the unexpected finding of se- 
vere scleral damage, or even necrosis, at re- 
operation or in the microscopic study of enu- 
cleated eyes. Other aspects of the treatment 
of retinal detachment will be covered in sub- 
sequent reports. 

By diathermy we refer to heat that is in- 
duced in the tissues by their resistence to the 
passage of an alternating current oscillating 
at such high frequency that a neuromotor re- 
sponse is not evoked. If the temperature is 
raised only slightly, as occurs when a rela- 
tively weak current diffuses through a large 
tissue area between two large metal plates, 
only physiologic changes, such as hyperemia, 
take place. This is “medical diathermy.” 
“Surgical diathermy” results when the cur- 
rent, and thereby the heat, becomes concen- 
trated near a relatively small electrode. Then 
morphological changes can be induced. 

If the heat is moderately intense and is lo- 
calized to a surface such as the skin, evapora- 
tion of the tissue fluid gradually results in 
drying and shrinkage of the surface layers. 
This is electrodesiccation. A more intense 
and penetrating current literally “cooks” the 
tissues in their own fluid, with a negligible 


amount of evaporation. This is electrocoagu- 
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lation. 


Finally, if the current is highly con- 
centrated, a dissolution of tissues in contact 
with the electrode occurs, although little heat 
injury takes place in the surrounding tissues. 
This is electrocutting. 

Three factors determine the intensity of 
heat and, thereby, the type of tissue change 
induced, These factors are tissue impedance, 
strength * of the current, and duration of its 
flow. Impedance to the passage of an alter 
nating current is analogous to resistance of a 
conductor to the passage of a direct current, 
but more factors are involved, Tissues dif 
fer in their impedance and, thereby, in their 
response to diathermy. For example, the 
sclera is a relatively avascular, collagenous 
tissue which has a high impedance. It, there 
fore, has a greater susceptibility to heat in 
jury from diathermy than a highly vascular 
layer like the choroid. In the choroid, heat 
also is more apt to be spread by the vascular 
system. This difference is well illustrated 
by the clinical observation that hemorrhage 
or areas of reaction may take place at distant 
points in the choroid following a focal scleral 
application of diathermy, Also, there are re- 
sponses to heat injury which are peculiar to 
certain tissues. For example, heating may 
result in a marked shortening of collagenous 
structures. Heat shrinkage of the sclera has 
been demonstrated experimentally ' and fre- 
quently is observed clinically. 

As the intensity of the current in the tis- 
sues is increased, more heat will be induced. 
This heat accumulates and becomes more in- 
tense as the time of current flow is length 
ened ; however, the tissue effects of a less in- 
tense current flowing for a longer period are 
not the same as those of a more intense cur- 
In the 
longer period there is opportunity for the 
Also, the 


tissue in proximity with the electrode dries 


rent flowing for a shorter period. 
spread of heat to adjacent tissue 


and thereby develops increased impedance. 
As a result, the tissue heat may increase sud 
denly or the direction of current flow may 
change to follow a path of lower impedance. 
intensity 


For these reasons best control of 


and spread of heat generally is obtained with 


* Flectromotive force and amount of the current 
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a current strong enough to induce the desired 
type of effect instantly. 

The intensity and spread of heat in the tis 
sues also can be controlled to a certain extent 
by varying the number, size, and shape of the 
metal electrodes Most commonly two elec 
trodes are in contact with the body im dit 
ferent places and the current flows between 
them. The intensity of the current 1s greater 
close to that electrode which has the smaller 
area of tissue contact. For example, if one 
electrode is a large plate and the other is a 
small needle, the heat induced will be more 
intense at 
called the 


generated in the vicinity of the larger elec 


the needle end; therefore, it is 
“active” electrode. Little heat 1s 
trode unless only one edge or a small part ot 
the plate should happen to come in contact 
with the patient’s tissues. In general, then, 
the smaller the area of electrode delivering 
current to the tissues, the more localized and 
intense will be the heat induced. This is why 
needles, wire loops, and fine blades are used 
for electrocutting and larger electrodes with 
out sharp edges are used to induce a wider 
spread of less intense heat in the tissues, 

To obtain a spread of current in all diree 
tions around the electrode, some surgeons 
prefer to use only a single electrode. In this 
case, the patient’s body acts somewhat like a 
condenser. When two electrodes, such as a 
needle and a large plate, are used, the current 
tends to flow from one only in the direction 
of the other along the lines of least imped- 
ance. In fact, if two small electrodes are ap 
plied close together, the spread of current, 
and thereby the induction of heat, largely can 
This 


“duoterminal” technique apparently has re 


he confined to the tissue between them 


ceived little use in ophthalmic surgery. 

We have reviewed briefly the tissue effects 
of diathermy. Before discussing the types of 
apparatus used to generate current, it should 
he reemphasized that tissue effects depend 
upon the strength of the current, time of flow, 
and tissue impedance rather than on the type 
of current and how it 1s generated ; however, 
knowledge of the different types of current 
and generators is of importance in the selec- 
tion of the apparatus which will give the sur 


665 


° 


DAMPED 


INTERMITTENT CURRENT 


| 


UNDAMPED SUSTAINED CURRENT 
Figure | 
geon best control of the current for a particu- 
lar procedure, 

There are two commonly used methods of 
generating a high-frequency current. One is 
by spark-gap generator. This type was de- 
veloped first and often is spoken of as “con 
ventional” diathermy. The current is said to 
be “damped” because the amplitude of the os- 
cillating waves varies and the flow of current 
is not constant. Instead, there are rapidly re 
peated cycles in which the amplitude rises ab 
ruptly and then gradually decreases (Fig. 1). 
(pportunity occurs for the spread of heat 
into the tissues around the electrode between 
the peaks of current. For this reason, an in 
termittent “damped” current is more suitable 
for coagulation than for cutting. It is inaccu- 
rate, however, to speak of it as a “coagulat- 
ing” current. 

Vacuum-tube oscillators provide a second 
means of generating a high-frequency cur- 


rent. The current is said to be “undamped” 
because the amplitude of the waves is un- 
Also, the flow of current is con- 


stant (Fig. 1). 


changing. 
As a result intense heat can 
he localized to focal tissue areas. This type 
of current is the most suitable for cutting; 
however, it is being used with increasing 
frequency for coagulation and fulguration. 
There is another important distinction 
between spark-gap- and vacuum-tube-gene- 
rated currents. The frequency of spark-gap- 
generated currents commonly is in the range 
of 500,000 to 1,500,000 cycles per second 
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(cps), whereas the frequency of vacuum- 
tube generators may be 10 times as high 


Some oscillators 


vacuum-tube generate an 
“ultra-high” frequency, or “short-wave” cur- 
rent. The higher-frequency currents are re 
ceiving increasing favor because the heat in- 
duced in tissues of varied impedance is rela- 
tively homogeneous. This gives the surgeon 
better control over both the intensity and the 
spread of heat in a multilayered structure like 
the skin or the coats of the eye. The lower 
frequency, spark-gap-generated currents are 
more apt to follow the path of least imped- 
ance ; therefore, if the surface of a relatively 
poor conductor, such as the avascular sclera, 
is dampened with serum or subretinal fluid, 
the current may be dissipated; conversely, 
dryness of the tissues may lead to more in- 
tense heating than the surgeon has desired. 
Also, with the lower-frequency currents a 
contact of the electrode with the tissue must 
be more exacting; otherwise, sparking oc- 
curs. ‘The characteristics of spark-gap- and 
vacuum-tube-generated currents are sum- 
marized in the Table. 

In brief, the major tissue effects of surgi- 
cal diathermy vary from simple dehydration 
to actual dissolution of the tissues, depending 
on the intensity of the heat induced. The heat 
in the tissues increases with the strength of 
current, the duration of its passage, and the 
The 


current, and thereby the heat induced, be- 


impedance of the involved structure. 


comes more intense and more localized as the 
active surface of the electrode is decreased in 
size. More intense and localized heating can 
be obtained with a constant “‘undamped”’ cur- 
rent of relatively high frequency generated 
by a vacuum-tube oscillator than with the in- 
termittent “damped” current of lower fre- 
quency generated by a spark-gap generator. 
\lso, the tissue effects of the higher-fre- 
Characteristics of Spark-Gap- and Vacuum 
Generated Currents 


7 ube- 


Spark-gap-generated current 
1. Intermittent 
2. Damped 
3. Relatively low frequency 
4. Relatively long wave length 


Vacuum-tube-generated current 
Constant 
Undamped 
3. Relatively bigh or ultrahigh frequency 
4. Relatively short wave length 
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quency current are more constant because 
the flow of current is influenced less by in 
herent differences in impedance of the var 
ious tissues and variations induced by poor 
electrode contact, dehydration, or the pres 
ence or absence of fluid. These general prin 
ciples have guided us in the selection of 
apparatus and tec hniques ol application to he 
investigated in connection with the surgery 
of retinal detachment 

PRESEN1 


STUDY OF SURGERY O| 


RETINAL DETACHMENT 


In the Model 
C-350 American Cystoscope Company lec 


following experiments, a 


trosurgical Unit was used. It has a spark 


gap generator which generates a damped, in 


and an undamped vacuum-tube-generated current of higher frequency 


Perforating diathermy 


lightly 
spark-gap-generated current 
termittent 500,000 
vacuum-tube oscillator which generates an 
4,800,000 


This first investigation concerned only 


current of cps and a 


undamped, constant current of 
cps. 
the factors which determined the nature and 
extent of immediate heat injury induced in 
the sclera. Clinical observations correlated 
with histologic study seemed the best ap- 
found that 
monly used methods of preparing the eye for 


proach; however, we the com 
histologic study did not satisfactorily demar 
cate heat-altered from normal sclera. For 
tunately, Ross and Walker * have described 
a method of demonstrating alterations in- 
duced in collagenous tissues by temperatures 


as low as 70 to 830C. We were able to adapt 


this technique to preparation of the eye for 
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stained, heat-damaged sclera around the 


histologic study and to utilize it in this inves 
Details of the technique will be 
With it, 


sclera stains a bright blue, whereas the heat 


tivation 


published elsewhere the normal 


altered sclera stains an intense yellow 


orange 

lo standardize techniques and calibrate 
equipment, preliminary studies were made on 
animal eves, but it seemed imperative to con 
duct experimental work on the human eve 
For this purpose we used 12 human eyes 
which were to be enucleated for other put 
poses, The sclera was exposed in the course 


of each enucleation operation so that dia 


thermy could be applied on viable tissues un 
simulating retinal detach 


der conditions 


ment surgery. The desired types of diathermy 


made with a damped spark-gap-generated current (left) 


zone of 
with the 


(right). The 
needle perforation is much larger 
current and electrodes were applied. dutward 
effects, such as shrinkage, were noted, and 
ophthalmoscopy was performed when there 
was clarity of the media. The vlobes were 
then enucleated for histologic study 

In our experimental surgery, an effort was 
made to duplicate procedures which com 
monly are used in the surgery for retinal de 
needle electrodes of the 


tachment 


type used in “perforating diathermy” were 
applied with vacuum-tube- and spark-gap 
venerated currents, alone or blended. Mini 
mal damage was found when strengths of 
current were used which just would permit 
through the 
With the higher 
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ready passage of the needle 


sclera into the choroid 


| 
|_| 


frequency undamped current, the needle could 
he passed readily into the choroid with con- 
siderably less coagulation of the surrounding 
sclera than with the spark-gap-generated cur 
rent (hig. 2). Also, the effects varied much 
less with the wetness or dryness of the field 
and with variations in the time of application 
of electrodes, With the spark-gap-generated 
current the presence of a little serum or vit- 
reous in the field dissipated the heat and 
made puncture difficult, whereas if the sclera 
was permitted to dry, charring was appre- 
ciably greater. When the two currents were 
blended, the extent of scleral coagulation 
around the perforation was greater than with 
the higher-frequency current used alone 
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fine needle was used with an undamped cur- 
rent of relatively high amperage (Fig. 3). 
sest control could be obtained when the nee- 
dle was held 0.5 mm. or less from the sclera, 
but not in direct contact with it. The current 
was set at an intensity which would cut away 
the layers of the sclera without charring 
With the spark-gap-generated current we 
were unable to obtain lesions of this type 
without considerable charring or desiccation 
of the surrounding sclera. 

In the surgical repair of retinal detach- 
ment some surgeons prefer to apply dia- 
thermy only to the surface of the sclera. For 
this technique to be effective, the heat injury 


must reach the choroid ; therefore, we studied 


Fig. 3.—Scleral defect with negligible coagulation. A firm needle was held close to but not 


in direct contact with the sclera. An undamped current of moderate intensity was required 


In the surgical treatment of retinal detach 
ment it sometimes is desirable to make a de 
fect | to 2 mm. wide in the outer layers of 
the sclera so that diathermy can be applied 
directly to the deeper layers and choroid, or 
so that an opening through the choroid can 
he made under direct vision to release sub 
retinal fluid with a minimal risk of accidental 
injury to the retina. To make the scleral 
openings, seratch incisions or trephinations 
are commonly used. We found that an elec 
trocutting technique was simpler, more pre 
cise, and less traumatic. A 1 to 2 mm. circu- 
lar defect could be made with very little co- 
agulation of the surrounding sclera if a very 
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various methods of inducing a focal area of 
coagulation extending through all layers of 
the sclera. Strength and time of application 
of the current, type of current, and size of the 
electrode were found to be the important 
factors. 

Currents which were too weak to induce 
immediate coagulation would shrink and des- 
iccate the surface layers before the heat could 
build up to coagulating intensity. The treated 
area would become gray or dirty-white as it 
became dry and coagulated. We considered 
this appearance as clinical evidence of an un- 
desirable change because histologic evidence 
of widespread scleral damage always was 
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found. A sharply outlined area of increased 
transparency of the sclera developing almost 
instantly and confined to the immediate area 
of application of the electrode seemed the 
best clinical evidence that heat of coagulation 
intensity was penetrating the sclera with a 
minimal amount of undesirable lateral spread. 
Satisfactory focal coagulation of this desired 
type could be produced, more consistently 
with the higher-frequency vacuum-tube-gen 
erated current, particularly when hydration 
of the field was variable. 


Charring, shrink- 
ing, and lateral spread of heat damage in the 
sclera always were greater with the spark- 


Fig. 4 


Surface diathermy extending into the 


electrode. Lateral spread of heat damage in the sclera was 
(left) than with the vacuum-tulx 


generated current 
gap-generated current. Typical samples of 
lesions produced with the two types of cur 
rent are illustrated in Figure 4. A 0.5 mm 
blunt-tipped electrode was applied to the 
sclera with just enough current to induce 
immediate coagulation. Using an electrode 


with a larger surface area invariably in 


creased the lateral spread of heat injury, al- 
though suitable lesions of the desired type 
could be produced with electrodes up to 2 


mm. wide. On the other hand, electrodes 
with a needle-like point 0.2 mm. or less in 
diameter were unsuitable for penetrating co 


agulation unless Pischel’s * technique of par 


tially penetrating the sclera was used. We 
confirmed his observation that with the use 
of a small needle electrode penetrating par- 
tially the sclera, coagulation could be ob 
tained extending to the choroid, with mini 
mal lateral spread of heat damage in the 
sclera; however, it was not always possible 
to be certain that adequate depth of coagula 
tion was being obtained because the changes 
at the tip of the electrode could not be ob 
served. 

During the surgery for retinal detachment 
shrinkage of the sclera may result from dia 


thermy. A discussion of the favorable and 
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deeper layers of the sclera. One-half millimetes 
greater with the damped spark-gap 
generated current (right) 


unfavorable consequences of this occurrence 
is beyond the scope of the present report; 
however, it did seem important to establish 
the determining factors so that shrinkaye can 
he avoided or 
the 


obtained in accordance with 
Ocular 


It 


surgeon's wish tension was 


found to be important to 


the 


was necessary 


aqueous before gross shrinkage of the sclera 


lower ocular tension withdrawal of 


could be induced. To create a widespread 
contraction with a minimal amount of focal 
damage, a large electrode, such as a 5-mm 
metal ball, was more effective than needles 


With a soft 
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eye, a low-amperage current applied for only 
one or two seconds would induce extensive 
shrinkaye before the heat became too intense 
at the poimt of contact of the ball electrode 
When lower intensities of current were ap 
plied for longer periods, gross shrinkage 
Wa accompanied by extensive heat damage 
at the pont of electrode contact More focal 
damage also resulted with the spark-gap 
venerated current, probably because a rela 
tively long period of application was required 
to duce an appreciable amount of shrinkage 

The marked amount of shrinkage of the 
sclera which can be induced with diathermy 
is Hlustrated in Figure 5. In this instance a 


weak spark-gap-generated current was used 


hig. 5.—Marked equatorial shrinkage of the 
sclera induced by diathermy. Ocular tension re 
duced by paracentesis to permit scleral contraction 
to occur, The area of contact of the electrode is 
white, due to desiccation and coagulation. Spark 
gap-generated current; ball electrode. 
Considerable desiccation and coagulation of 
the selera is visible as an ill-defined gray- 
white area at the point of contact of the elec- 
trode Microscopically, contraction of the 
surface layers of the sclera was found around 
this area, whereas the deeper, and apparently 
unattected, layers were thrown into folds. 


SUMMARY 

Liathermy was applied to the sclera of vi 
able human eyes during the course of enu- 
cleation operations. General principles of ap 
plying surgical diathermy were reviewed and 
apparatus was chosen accordingly ; however, 
techniques selected were those which com 


670 


M. 


ARCHIVES 


OPHTHALMOLOGY 


monly are used in the surgical treatment of 


retinal detachment. lactors determining the 
degree and spread of immediate heat injury 
in the sclera were studied by direct observa- 
tion and by utilizing a new and improved his- 
tologic technique of demonstrating heat in 
jury to collagenous tissues; thereby, clinical 
signs of the various types of thermal injury‘ 
to the sclera could be established 

Focal areas of penetrating coagulation or 
dissolution with minimal heat injury to the 
surrounding sclera best could be obtained by 
using small electrodes and a strength of cur 
rent adequate to induce the desired effect al- 
most instantly. To induce a diffuse shrinkage 
of the sclera with minimal focal damage, a 
relatively large electrode and a weak current 
were most suitable, but the ocular tension 
had to be lowered by withdrawal of aqueous 

The degree and spread of heat induced in 
the sclera could be better controlled with a 
relatively high-frequency (5,000,000 eps), 
undamped, constant current generated by 
a vacuum-tube oscillator than with conven- 
tional (500,000 cps) damped, intermittent 
current generated by a spark-gap generator ; 
however, additional experiments in’ which 
late effects and choroidal retinal and vitreous 
changes are studied will be necessary to de- 
termine the place of each type of current in 
the treatment of retinal detachment. Also, a 
wider range of current frequency must be in- 
vestigated, 

Dr. Roger Flanagan, of Coos Bay, Ore., gave 
many helpful suggestions concerning the use of 
the apparatus, and Miss Aurelia Allen made the 
histologic preparations. 
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Syringoma of the é olids 


L. EDWARD GAUL, M_D., Evansville, Ind. 


The upper and lower eyelids are promi- 
nent locations for the tumors of multiple 
benign cystic epithelioma. During a study 
of the heredity of this disorder, a patient 
was seen on whom this diagnosis was made.’ 
Characteristic tumors involved the eyelids 
and were especially noticeable on the lower 
ones. The patient was not aware of their 
presence. Palpation caused them to appear 
more noticeable. Feeling certain that another 
family of the Princeton Pool * for multiple 
had 


covered, | made a search for more subjects. 


benign cystic epithelioma been dis- 
In a large sibship no additional cases were 
found. A tumor from the midportion of the 
left lower lid was excised for histological 
The 
vealed multiple benign cystic epithelioma, 
but, in 


study. pathological examination re- 


addition, there were features of 
syringoma. This finding in itself was not 
too unusual, but it did suggest correlating 
more completely the clinical and pathological 
features of tumors of the eyelids. 

Dermal punches were used to remove 
small growths and nevi; curved scissors and 
forceps, for papillomas, seborrheic verrucae, 
and The tumors were 
marked by dotting them with ink. Anesthesia 


xanthelasma small 


was obtained by inserting the needle away 


from the tumor and then passing the tip 


beneath it. Several rotations of the punch 
freed the tumor sufficiently to allow removal 
merely by grasping and snipping the sub- 
cutaneous tissue. This technique lessened 
mutilation of the specimens. Usually, the 


wound required no suturing, owing to the 


* Princeton Pool—a term used to designate geo 
graphic origin of the Indiana family with multiple 


benign cystic epithelioma. 


marked elasticity of the tissue. Tumors that 
might recur had their bases destroyed by 
electrodesiccation. 

Tumors of the eyelids are not common in 
children; but in middle and late life they 
adorn more and more lids. The geriatric 
patients are most prone to them, displaying 
one or several varieties. Milium, papilloma, 
and seborrheic verruca are the commonest, 
with epithelial cyst, intradermic nevus, and 
epithelioma (benign) next in frequency 
Syringoma is commoner than xanthelasma. 
Less often seen are spider nevus, hemangi 
oma, hidrocystoma, granuloma pyogenicum, 
and epithelial nevus (dermatosis papulosa 
nigra). The eyelids and their margins are 
as amenable to cosmetic surgery as other 
cutaneous areas. Biopsy specimens are easily 
and safely obtained. To delay prompt diag 
nosis of eyelid tumors, especially the small 
and possible malignant ones, because of the 
fear of scarring or strictures from biopsies 
is needless procrastination, Carcinoma of the 
eyelids and their margins is still seen in much 
too far advanced a stage. 


CLINICAL TYPES OF EYELID SYRINGOMAS 


Syringomas can be classed as common 
benign tumors of the eyelids. Some 30 cases 
were examined during 1954. The incidence 
found is mainly a matter of looking for them. 

siopsy material was obtained in 14 cases 
No inheritance was demonstrated, The lower 
lid is the favorite site, but only the upper may 
show them, or both lids may be involved. As 
a rule, the tumors are bilateral. They have 
never been seen in children, They make their 
Males 
and females are about equally affected. No 


appearance sometime after puberty 


symptoms occur, and most people do not 
know No with 
features of syringoma were seen on the neck, 


they have them. tumors 
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Fig. 1.—Case M. S. is a white man aged 38. He 
was not aware of the small, elongated, yellowish 
plaques situated over the medial portion of both 
upper eyelids 


upper torso, or arms of the patient affected. 
Their growth must be inconsequential, be- 
cause their size in the late decades of life is 
about the same as in the middle decades. 
Histological changes, too, showed no trends 
in different age groups. Eight patients with 
xanthelasma did not show any tumors even 


suggestive of syringoma, nor was xanthel- 
asma seen in patients with syringoma. One 
patient with clinical and biopsy evidence of 
lid carcinoma had, in addition, clinical and 


Fig. 2.—J. B. is a white man aged 41. The dura- 
tion of the tumors was unknown; he was not aware 
of their presence. The tumors were distributed bi- 
laterally over the lower lids and the medial portion 
of the upper lids. They measured 1 to 2 mm. in 
diameter, were globoid nodules, and presented a 
pearly-white appearance. Light friction caused them 
to mecrease Size 


biopsy evidence of syringoma; but during 
the same period (1954) five other patients 
with epithelioma (carcinoma) of the eye- 
lids and eyelid margins showed no clinical 
evidence of syringoma. It would seem that 
the anlage of syringoma does not favor lipid 
infiltration, and that this same anlage is not 
prone to undergo cellular changes to carci- 
noma. Three clinical types of syringomas 
of the eyelids have been found, and these 
will be described in the order of their inci- 
dence. 

1. Plaque Type.—Yhese tumors have a 
faint yellowish cast and appear to sit on 
the surface of the skin. They may be ovoid, 
elongated, or irregularly rectangular. One 
plaque was seen almost 0.5 cm. in its long 
axis. The long axis of the plaque is parallel 
to the lines of folding of the eyelids (Fig. 1). 
They are as common on the upper as on the 
lower lid. 

2. Globoid Type.—This variety affects 
both the upper and the lower lid, but is 
commoner and more pronounced on the 
lower one. The tumors have a whitish hue, 
and seem to be embedded in the skin proper 
(Fig. 2). Their axis, where evident, is also 
in line with the natural folds of the eyelid. 
Rarely are these tumors more than 1 or 
2 mm. in diameter. One would expect from 
their color to see more keratinous cysts in 
the section, but this has not been the case. 

k Dimple Type. Only two cases of this 
variety have been seen. The distinctive fea- 
ture is the presence of tumors having a 
central depression. They look like tiny Life- 
savers (Fig. 3), and associated with these 
are various-sized, globoid masses. The tu- 
and 
large as 1 cm. in their long diameter. 


mors are flesh-colored, some are as 

Greenbaum * deseribed the eyelid syring- 
omas as having a slightly yellowish shade 
which made them stand out from the normal 
skin (Type 1). He stated that the elevated 
appearance is lost on stretching the skin but 
the 


lesions themselves are 


not obliterated 
Qn puncture, one obtains only a drop or 
two of blood. Artom, Cerruti, and Alayon ™ 


described the tumors as whitish (Type 2) or 
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yellowish-pink papules (Type 1), ranging in 
size from that of pinhead to that of a grain 
of rice. In some cases they noted a super 
xanthelasma. Photo- 


ficial resemblance to 


graphs accompany the article. 
OBSERVATIONS FROM 


THE LITERATURE 


According to Darier,t there are two types 
of sweat gland adenomas. 1. Hidradenoma 
eruptivum. This type is rare. I have seen 
one case in private practice in the last decade. 
Discrete, oval, yellowish papules were dis- 
tributed the and upper 
They may be found on the face, arms, 


over neck torso. 
abdomen, and even the thighs. In the case 
I saw there were no notes on the record as 
to whether the eyelids were involved or not. 
A biopsy specimen from the right anterior 
chest was reported as typical of syringoma. 
This section was compared with the sections 
from the eyelids, and the pathology of the 
two areas was found to be essentially the 


4 


same. Andrews* shows a photograph of 
syringocystadenoma of the eyelids, and the 
impression was gained that the lid tumors 
accompanied the presence of tumors on the 
chest, arms, and abdomen, Spinner * pre- 
sented a case of syringoma affecting the eye- 
lids and neck, and at a later date lesions 
appeared on the abdomen. The pathology 
accompanied the report. Oliver ® presented a 
case of papules distributed over the neck, 
face, and eyelids. The histological picture was 
that of syringocystoma. Oliver, in the dis- 
that the 


taken from the eyelid because he and his 


cussion, mentioned section was 
co-workers thought there would be less scar- 
this 


Foerster, Foerster, and Wieder ® presented 


ring if it were removed from area. 
a patient with tumors affecting the lids and 
also distributed widely over the torso, arms, 
the 


flank was considered to be syringoma. Mil 


and groins. \ section removed from 


ler * showed a patient with tumors involving 
the eyelids and the “V” of the neck. 
tions from the eyelid and neck were reported 


as diagnostic of syringocystadenoma. Tavs * 


+ Darier, J., cited by Greenbaum.* 


Fig. 3.—M. G. 
unaware of the flesh-colored plaques affecting the 
lids the 
almost 1 cm. in diameter. The elevation above the 


is a white man aged 61. He was 


upper and lower Some of tumors were 


eyelid surface appeared more pronounced at the 


periphery. Some of the lesions showed a definite 


central depression, 


reported a case with tumors on the neck, 
axillae, anterior chest, and pubic and crural 
regions. A section from the pubic region 
showed syringocystadenoma. 

2. Hidradenoma of the eyelids. This ts 
the common type and is the subject matter 
for this report. To my knowledge, only the 
American dermatological texthook by Green 
baum { describes syringoma of the eyelids 
as a separate entity. Clinical photographs 
accompany the description, Anderson,§ in 
a discussion of a case of syringocystadenoma 
(syringoma ), mentioned that the eyelids and 
axillae are fairly common sites, and that 
Pollitzer’s translation of Darier’s book had 
showing 


1935, 


a photograph labeled syringoma 
involvement of the lower eyelids. In 
Nomland and Scull'' presented a case of 
the 


When the cysts were ruptured, a 


syringocystadenoma affecting eyelids 
watery 
fluid escaped. Finnerud, in the discussion, 
considered it to be a hydrocystoma. | have 
seen four of these cases in the past year, 
and sections were obtained in all of these 
\ favorite location is the lid margin, espe 


cially the area of the lower punctum of the 
t Greenbaum, references 2 and 9 


§ Anderson, N. P., 


in discussion on Novy.'® 
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Fig. 4.—-Pathology of a tumor from the lower 
eyelid. Within the cutis are many small cavities 
lined by irregular epithelium. There are numerous 
comma-shaped masses of basal cells, some arising 
from the walls of these cavities. It is difficult to 
state whether these cavities are taking their origin 
from sweat ducts or hair follicles. The epidermis 
shows no significant changes. 


nasolacrimal system. Nomland, in the dis- 
cussion, also considered it to be a hydro- 
cystoma, but mentioned another condition, 
which he referred to as syringoma, marked 
by flat lesions having a preference for the 
eyelids. Nomland, in discussion on the case 
of Oliver,” remarked that the lid tumors were 
typical of syringoma, and that if one looks 
for them, one will find them often. During a 
two-year period, he had seen a dozen of these 
cases involving only the eyelids, and biopsies 
in half of them all showed syringoma. The 
tumors appeared as flat, white papules (Type 
2) and were on the lower and upper lids, 
Finnerud, in his discussion of the case of 
Oliver,’ pointed out that he had studied a 
half-dozen or more biopsy specimens (I as- 
sume of the lids), and that histological study 
differentiates syringoma of the lids from 
trichoepithelioma. Nomland, in a discussion 
of the case of Tavs,” again stated that there 
are two types of syringocystoma: the wide- 
spread nevoid type, and the type that occurs 
in women in the 40's and is usually limited 
to the eyelids, Artom, Cerruti, and Alayon '* 
reported six cases, three in females and three 
in males, of eyelid syringoma. 
Summary.—-Syringoma may affect only 
the eyelids, or the eyelids, neck, and torso, or 
only the neck and torso. The histopathology 
of a lesion from any area does not seem to 


differ appreciably (Fig. 4). 
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PATHOGENESIS OF SYRINGOMA 


Sachs || had the opportunity to study 9 
biopsy specimens of multiple benign cystic 
epithelioma, 2 of which were from the eye- 
lids, and 14 syringomas from the eyelids 
and 1 syringoma from the torso. He inter- 
preted this material as a condition due to 
changes developing from basal cells. If a 
basal cell develops into a sweat duct, and 
the process starts at that point, then a syring- 
oma develops; if it starts within a hair 
follicle, a multiple benign cystic epithelioma 
develops, and if the process starts directly 
from the basal cell margin of the epidermis, 
one may have a basal-cell epithelioma almost 
of nevoid type, and one may even have a 
cylindroma. He places this whole group in 
a class of adnexal nevoid dermatoses or 
adnexal nevoid neoplasms. Artom, Cerruti, 
and Alayon '* studied the pathological find- 
ings in six cases of eyelid syringoma and 
concluded that syringoma has an epithelial 
origin; that the epidermic buddings de- 
scribed originate from embryonic sweat 
gland ducts, and that the elements of syringo- 
hidrocystoma originate from apocrine sweat 
glands and their embryonic buddings. Le- 
ver '* has presented an excellent review of 
the pathogenesis of benign epithelial tumors 
and believes that multiple benign cystic 
epithelioma and syringoma have a common 
origin in the primary epithelial germ, which 
has its origin from the embryonal stratum 
germinativum. Syringomas are basically apo- 
crine gland tumors. Ormsby and Montgom- 
ery ‘* were unable to see any connection 
between syringomas and the apocrine glands, 
but they have seen connections with normal 
ecerine ducts, but not with mature eccrine 
glands. The prevalence of syringomas of the 
eyelids and the ease of obtaining biopsy spec- 
imens should help in the elucidation of the 
pathogenesis of these benign tumors. 


SUMMARY 


()n the basis of distribution and incidence, 
syringoma may be seen clinically as follows: 

|| Sachs, S. W.: 
author 
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SYRINGOMA OF THE EYELIDS 


(1) syringoma of the eyelids; (2) syringoma 


of the eyelids, neck, and torso, and (3) sy- 
ringoma of the neck and torso. The histo- 
pathology is essentially the same regardless 
of the site of the biopsy specimens. In some 
cases of eyelid syringoma, the dermato 
pathologist finds it difficult not to mention 
trichoepithelioma. These borderline cases 
may need a familial history to decide the 
diagnosis. 


509 Hulman Bldg. 
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P hysiological Changes in Caliah 


GEORGE K. SMELSER, Ph.D. 
and 
D. K. CHEN, B.S., New York 


It is well known that conventional contact 
lenses cause a corneal haze. Kecently it has 
been shown that contact lenses affect the 
cornea by depriving it of its normal access 
to oxygen, and that this effect can be abol- 
ished if an adequate corneal oxygen supply 
is made available.* In addition, the effects 
of contact lenses on the optical properties 
of the cornea have been duplicated in man 
by exposing the eye to an oxygen-free atmos- 
phere, thus inducing a relatively anaerobic 
condition for the cornea. On the basis of 
these experiments, it was suggested that 
the cornea maintains its normal water balance 
by an active metabolic process which requires 
oxygen, part of which is obtained from air, 
and that conventional contact lenses, by in- 
terfering with the usual corneal access to 
oxygen, halt the normal dehydrating mech- 
anism. This results in corneal hydration, 
which causes the observed increase in its 
thickness and turbidity. 


It would be desirable to fortify this argu- 
ment with some more direct evidence. If the 
metabolism of the cornea is indeed inhibited 
by contact lenses because of a limitation in 
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its oxygen supply, one would expect to find 
an increase in the lactic acid content of the 
cornea when contact lenses are worn. Such 
an increase has been observed by Langham * 
in corneas of rabbits when they were main- 
tained in an atmosphere of nitrogen. 


A series of experiments was carried out 
on guinea pigs fitted with contact lenses to 
determine the effect of such lenses on the 
amount of lactic acid in the cornea. Measure- 
ments were also made of changes in the 
corneal water content, thickness, and trans- 
parency which resulted from contact lens 
wear. 


EXPERIMENTAL STUDY 


Guinea pigs (approximately 600 gm.) were found 
able to wear conventional contact lenses filled with 
1.5% sodium bicarbonate solution for many hours 
without evidence of discomfort, such as inflamma- 
tion of the conjunctiva. In each case a lens was 
worn only on the right eye, the left serving as a 
control. Each animal wore its contact lens for six 
hours several days prior to the experiment to 
demonstrate its satisfactory fit.t 

(a) Corneal Lactic Acid.—Contact lenses were 
worn for periods of one-quarter, one-half, one, two, 
four, and six hours, at the end of which the guinea 
pig was killed by a blow on the head and the eyes 
quickly removed and placed in a small dry beaker 
packed in ice. The corneas were dissected on an ice- 
cold, dry glass surface, weighed, and placed in 6% 
trichloroacetic acid. The concentration of lactic 
acid was determined by the method of Barker and 
Summerson.* Normal corneas of guinea pigs which 
had never worn contact lenses were also prepared 
in this manner to determine the normal variation 
in the amount of lactic acid in the two corneas. It 
was found necessary to keep the corneas cold be- 


+ The special contact lenses were made in the 
Obrig Laboratories, Inc., New York, and fitted by 
Mrs. Margaret Bergman, of that company. 
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CHANGES IN CORNEA BY 


INDUCED 


fore placing them in trichloroacetic acid for the 
time required for their dissection, which, if done at 
temperature, would have permitted some 
change in the lactic acid content, whereas refrigera- 
tion decreased its further oxidation. 


room 


(b) Corneal Hydration—The degree of corneal 
hydration was indicated by the ratio of the fresh 
corneal weight to the nitrogen content, the latter 
being determined by the micro-Kjeldahl method. 

(c) Corneal Turbidity.—It was not found prac- 
tical to measure turbidity and thickness on the same 
corneas as those used for the lactic acid determina- 
tion; therefore, a parallel experiment on other ani- 
mals was conducted in which contact lenses were 
worn in the same way and for the same periods as 
before. An apparatus was devised to measure the 


Lactic acid 


“008 Ne 
——@—— * Optical density 
——+—— * Thickness 


CONTACT 


LENSES 


covered the plastic mount smoothly and adhered to 
it without mechanical aid, which might have in- 
duced the The light 
source at 400 me of the instrument was reduced to 
a pencil of light, 1 mm, in diameter, which passed 


tension or stress in tissue, 


through the cuvette, bicarbonate solution, center of 
the and Lucite button. The difference in 
the optical density of the cuvette, solution, and 
Lucite with and without the cornea was taken as 
the optical density of the cornea. The cornea and 
its support must be centered with care, for, owing 


cornea, 


to its curvature, a slight deviation causes consider- 
able variation in the reading. 

(d) Thickness.—The 
measured with a good machinist caliper (Browne 
and Sharpe Co. micrometer #13 RS) modified by 


Corneal thickness was 


PERCENT OF CONTROL EYE 


© Yq Yo 


Effect of conventional contact lenses on the optical density, thickness, and water and lactic 
acid contents of the cornea of guinea pigs. In each case the lenses were worn on only one eye 


Each point on the graph represents the average (four to six guinea pigs) ratio of the data 
obtained from the experimental and the control eye of the same animal, The data on optical 
density and thickness were obtained from the same corneas, and those on lactic acid and water 


optical density of the guinea pig corneas. It con- 
sisted of an adaptation of the Model B Beckman 
Spectrophotometer, which supplied the light source 
and necessary measuring device. The animals were 


killed; the eye was rapidly dissected; the cornea 
plus a narrow scleral ring was removed and placed 
on a Lucite button which had an optically polished 
plane and convex surface; the latter was ground 
to a curve which fitted the internal surface of the 
cornea of the experimental animals. This button 
was mounted in a Lucite block which fitted pre 
teckman cuvette filled with 
The corneas 


cisely in a standard 


1.5% bicarbonate solution. 


sodium 


content are based on a second group of animals, 


adding a convex metal mount similar to the plastic 
button described above, to receive the cornea, The 
plunger of the caliper was pointed and the whole 
instrument mounted vertically before a slit lamp, so 
that the well-illuminated point of contact of the 
plunger with the cornea could be clearly observed 
with the microscope. The plunger of the micrometer 
did not press on the tissue. The micrometer could 
be read to 0.0001 in. ; 
rapid succession were averaged for each determina 


a series of readings taken in 


tion 
In the experiments on turbidity and thickness, the 
animals were killed, the eyes removed and corneas 
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Lactic Acid, Water Content, Optical Density, and 
Thickness of the Right and Left Corneas 
of Normal Guinea Pigs 
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Acid Content 
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fitted over the Lucite button, and the optical density 
determined. They were then removed, placed on the 
anvil of the micrometer, and the thickness measured. 
The measurements of the right, experimental eye 
were always compared with those of the left, con- 
trol eye of the same animal. The variation which 
was found in water and lactic acid contents, tur- 
bidity, and thickness of the right and left corneas 
of normal animals is given in the Table. 


RESULTS 


The results of these experiments are shown 
in the Graph. The concentration of lactic 
acid in the cornea apparently begins to rise 
very quickly after the contact lens is in place, 
and continues to increase in amount through- 
out the experimental period. The values 
shown for the three- and four-hour periods 
were obtained from experiments in which 
the second cornea was not refrigerated while 
the first was being dissected, as in the other 
experiments ; hence the values are no doubt 
slightly lower than they would have been 
had the final improved technique been used, 
The slight sag in the rising concentration 
curve is, therefore, not thought to be signifi- 
cant. The accumulation of lactic acid in the 
cornea clearly indicates a depression in the 
aerobic metabolism under the conditions of 
contact lens wear, A decrease in the corneal 
transparency also occurs coincident with the 
rise in lactic acid concentration. The curve 
of the ratios of the optical density (turbidity ) 
of the normal and experimental corneas 
appears to be slightly different from the 
678 


A. ARCHIVES 


OF OPHTHALMOLOGY 
one showing an increase in lactic acid, al- 
though the magnitude of the response at six 
hours is essentially the same. 

In order properly to interpret the change 
in optical density, it was necessary to deter- 
mine the corneal thickness. This also was 
found to increase while contact lenses were 
worn, although the rate was not as great 
as that of the increase in optical density. 
The thickness measurements were made on 
the same excised corneas that were used for 
the optical density determination, so that 
such factors as tension or pressure on the 
corneal lamellae were comparable in both. 
An increase in the degree of hydration based 
on the ratio of the fresh corneal weight to 
its nitrogen content also was found. It, like 
the change in thickness, was not so marked 
as the increase in lactic acid content or optical 
density. 

COMMENT 


The concept that hydration and mainte- 
nance of the optical properties of the cornea 
depend on its metabolic activity,ft and that 
the effect of contact lenses on corneal trans- 
parency and thickness is due to their inter- 
ference with normal corneal aerobic metab- 
olism has been set forth elsewhere. § Con- 
ventional contact lenses, similar to those worn 
clinically, have been previously fitted to and 
worn by guinea pigs and shown to produce 
corneal clouding, which was observed sub- 
jectively. An increase in corneal thickness 
and hydration was demonstrated in these 
animals. Furthermore, the glycogen stores 
of the corneal epithelium were found to dis- 
appear after contact lenses had been worn 
a short time.’ This suggested that the cornea 
suffered from relative anaerobic conditions 
which resulted in a higher rate of utilization 
of its carbohydrate and perhaps a slower 
rate of glycogenesis. If this conclusion was 
justified, one would expect to find an increase 
in the quantity of lactic acid in such corneas. 
This assumption was proved to be correct 
in the present experiments, which further 
emphasize the importance of metabolism in 


t References 5 and 6 


§ References 1, 2, and 7. 
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CHANGES 


IN 


CORNEA INDUCED BY 


regulation of the corneal water balance and 


hence of optical properties of the cornea. 
Langham * has clearly shown that the cornea 
in vivo exposed to an atmosphere of nitrogen 
does not respire at its normal rate, and that 
the relatively anaerobic condition thus in- 
duced results in an increase in its lactic acid 
content. 

The ratio of the optical densities of the 
normal and experimental corneas apparently 
did not begin to rise as quickly as the lactic 
acid concentration. Whether this delay repre- 
sents the true condition is questionable. The 
optical density of the control eyes generally 
was very consistent, there being a close 
agreement the control values of 
all groups except those of the one-hour ex- 
periment. In these, the optical density of 
the normal cornea was high but without 
great variation within the group. If the high 
optical density of the control corneas in the 
one-hour group was indeed in error, then 
the ratio in this experiment should be higher 
and the curve of increasing optical density 
start earlier, as the general trend of the 
curve indicates. 


between 


The increase in optical density is obviously 
greater than the change in thickness; there- 
fore, the transparency of a unit thickness 
of corneal tissue actually decreases, probably 
owing to disruption of the spacing of col- 
lagen fibers, and shifts in the index of re- 
fraction of the fluid around them. The change 
in thickness is very similar to that which 
occurs Clinically, although measured by dif- 
The corneal 
thickness presumably results from the in- 


ferent methods." increase in 


hibition of water; however, the thickness 
the 
content. The cause of this discrepancy is 


increased somewhat more than water 
not clear but may result from a slight eleva 
tion in acidity, which would increase the 
swelling. When the cornea is dissected for 
measurement, probably some thickening re- 
sults from contraction of corneal fibers, thus 
shortening the corneal diameter and increas- 
ing its thickness. This contraction may have 


been accentuated in the experimental cornea 


due to its abnormal hydration and, perhaps, 


CONTACT 


LENSES 


swelling of collagen fibrils induced by a shift 
in environmental pH.” 
SUM MARY 
That conventional contact lenses interfere 
with corneal metabolism is indicated by the 
increases in lactic acid which occur in the 
when worn. This 
results from the inability of the cornea to 
obtain the required OQ», from the atmosphere 
or palpebral mucosa when covered by an 
unventilated lens. 


cornea such lenses are 


Concomitant increases occur in the optical 
density, thickness, and water content of the 
cornea, the last being responsible, at least 
in part, for the other two. 

The increase in water content of the cornea 
is thought to result from an inhibition of its 
metabolic water-removing mechanism by the 
accumulation of lactic acid. 
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Dependence of JI OP. Lowering Effect 


V. EVERETT KINSEY, Ph.D. 
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GERARD A. CAVANAUGH, M5S., Detroit 
MARGUERITE CONSTANT, St. Louis 

and 

DANIEL A. McGINTY, Ph.D., Detroit 

With the Technical Assistance of June B. Twomey, 86.5. 


Acetazoleamide ( Diamox ) 


produces a conspicuous fall in intraocular 


consistently 


pressure when administered to patients with 
elevated ocular tensions, the magnitude of 
the response being less in persons with nor- 
mal or slightly higher than normal pres- 
sures.* The administration of the drug to 
rabbits, however, is reported to produce a 
sizable reduction in pressure in a majority 
of animals ¢ in some laboratories, but not 
in the eyes of most rabbits in others.t These 
discrepant results suggest that some environ- 
mental or endogenous factor acts to limit 


the reduction in pressure produced by acet- 


From the Kresge Fye Institute, Detroit (Drs. 
Kinsey and Camacho, Mr. Cavanaugh, and Miss 
supported in part by the Kellogg 
Foundation, Battle Creek, Mich.; Washington Uni- 
versity School of Medicine, St (Dr. Con- 
stant), supported in part by Lederle Laboratories 
Division, American Cyanamid Company, Pearl 
River, N. Y., and Parke, Davis & Company, De- 
troit (Dr. McGinty). 


* References 


Twomey), 


Louis 


1 and 2. 

+ Personal communications to the authors from 
Drs. J. S. Friedenwald, B. Becker, and W. M. 
Grant. 

t Ballintine, E.: Personal communication to the 
authors. 

The difference in response does not appear to be 
resolvable by differences in technique employed in 
measuring the pressure, or in the dosages of the 
drug used, since both of these factors were closely 
similar in all of the laboratories 
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Salt 


azoleamide, so that the results of any study 
designed to investigate the mechanism of 
action of the drug may be more representa- 
tive of the effect of the unknown variable 
than of the effect of acetazoleamide itself. 
Moreover, the discrepant observations make 
it difficult, if not impossible, to compare re- 
Ac- 


cordingly, we undertook an investigation de- 


sults obtained in different laboratories. 


signed to obtain, if possible, an explanation 
for the varied results. Some progress has 
been made in this connection, as we have 
found one possible extrinsic factor, dietary 
in nature, and one intrinsic factor, hormonal 
in nature, which appear in part to control 
the response to acetazoleamide. Because of 
the active interest in problems relating to 
acetazoleamide we feel it of value to publish 
at this time the results obtained to date. 


EXPERIMENTAL STUDY 


It seemed probable that the differences in 


response were related to environmental 
rather than to genetic factors, since few labo- 
ratories use highly inbred strains of rabbits. 
Of the various environmental factors, diet 
was thought to be the most likely. 

\t the Wilmer Institute of Johns Hopkins 
Hospital, in Baltimore, and at the Wash- 
ington University School of Medicine, where 
100% of the 


sponded to acetazoleamide, the ration fed 


approximately rabbits re- 
fas, in the first instance, prepared by the 
Sherwood Company, of Baltimore, and, in 
the second, by the Purina-Ralston Company, 
in St. Louis. In the laboratory of the Kresge 
Eye Institute, where only about one-third of 
the rabbits tested responded to acetazole- 
amide, the ration fed was Rockland Rabbit 
Pellets, formulated by Rockland Farms, New 
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PRESSURE-LOWERING 


EFFECT OF 


City, N. Y., and prepared by the Arcady 
Farms Milling Company, of Chicago. 

It is apparent that if the ration employed 
was the factor determining the response to 
acetazoleamide, substituting the Purina for 
the Rockland ration would be expected to 
increase the proportion of “reacting” ani- 
mals. An animal is classified as a “reactor” 
(i. e., one which responds to acetazoleamide 
positively) when the intraocular pressure 
is lowered by 3 scale divisions or more, as 
measured with a Schigtz tonometer, using 
a 5.5 gm. weight, from 30 to 60 minutes after 
the intravenous administration of 100 
mg/kg. body weight of acetazoleamide. 


ROCKLAND + NaCl 


PURINA 


ROCKLAND 


% REACTING EYES 
b 
2 
T 


10 4080 60 708090 120 


DAYS ON RATION 


Percentage of eyes of rabbits, maintained for 
various periods on several rations, which responded 
to the action of acetazoleamide. 


Accordingly, a preliminary experiment 
was performed in which the ration of three 
adult rabbits, selected because none of the 
eyes was shown to respond to acetazoleamide 
by lowered intraocular pressure (3 scale 
divisions ), was changed from Rockland Rab- 
bit Pellets to Purina Rabbit Chow Checkers. 
The animals were maintained on this ration 
for 26 days, at which time the standard dose 
of the drug was given and the eyes were re- 
tested. Four eyes responded positively, An- 
other experiment, also of a preliminary na- 
ture, was performed with 14 additional rab- 
bits. had maintained 
on a Rockland ration for several days after 


These animals been 


they had been received from local dealers 


Ten of the 28 eyes responded to the drug at 


ACETAZOLEAMIDE 


the start of the experiment. The broken line 
of the Figure shows the change in percentage 
of reacting eyes after the animals had been 
placed on a Purina ration for 16, 28, and 36 
days. The percentage increased throughout 
the periods until about 90% of the eyes re- 
sponded to the drug—a percentage greatly 
in excess of that which we had observed in 
stock Rockland 
ration, 


animals maintained on 

The results of these initial experiments 
lent credence to the idea that some constitu- 
ent in the Purina, but not in the Rockland, 
preparations might influence the response 
of the eyes to acetazoleamide. 

The compositions, as cited by the manu- 
facturers, of the two rations ( Rockland and 
Purina), and that of the Sherwood 
ration, were compared, The chief differences 


also 


in them was the salt content, the percentages 
being 0.2, 0.5, and 1 for Rockland, Purina, 
and Sherwood rations, respectively, 

The following controlled experiment was 
performed: Thirty-five young albino rabbits, 
whose average weight was 1300 gm., were 
divided into three groups, litter mates being 
distributed as equally as possible. The first 
group was fed the Rockland ration; the sec- 
ond, the Purina ration, and the third group, 
a special formulation of Rockland pellets 
prepared by the Arcady Farms Milling Com 
pany so as to contain essentially the same 
concentration of sodium chloride as the 
Purina ration. All of the animals were given 
water ad libitum. 

Carefully sampled lots of the three rations 
were analyzed to determine the actual con- 
centration of sodium chloride. The potas- 
sium chloride content, the ash pH, and the 
titratable alkalinity were also determined. 
The sodium chloride content was found to 
correspond closely to that cited by the manu- 
facturers (Table 1). The analytical results 
also indicate that the titratable alkalinity of 
the Rockland Chow yreater 


than that of the Purina Checkers, but, as will 


is considerably 


he evident, this does not seem to account for 
any difference in response of animals fed the 
two rations 
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The percentages of eyes responding to 
acetazoleamide after the animals had been 
fed the several rations for varying periods 
are shown for each group by the three solid 
lines of the Figure. The percentage of eyes 
responding in the group of rabbits fed the 
special Rockland ration, 1. ¢., the one con- 
taining additional sodium chloride, was es- 
sentially the same as that of rabbits fed the 
Purina ration. The percentage of reacting 
eyes of animals given the standard Rockland 
ration, however, was at all times less than 
that of the two other groups, although by 
the end of about five weeks it appeared to 
be greater than that found (28%, 18 of 64 
eyes) in animals tested shortly after their 
arrival in the laboratory. 

As mentioned previously, the results of 
the experiment described earlier, in which 


Taste 1.—Partial Analysis of Several Rations 


Titrat- 
able 
Nac, KCl, Ash Alka- 
Ration % % pH linity* 
Rockland on 4.17 9.72 
Rockland + Natl 052 4m 9.748 3.50 
Purina... 061 2 68 9.27 201 


* Milliliters of 01 N HCl to phenolphthalein end-point on 
ash trom 10 gm. ration 


the ration was changed from Rockland to 
Purina, are also shown in the Figure 
(broken line). It will be observed that the 
percentage of reacting eyes in rabbits main- 
tained on the Purina ration for approxi- 
mately one month corresponded closely with 
that found when the animals were fed Purina 
pellets from shortly after weaning. 

Two other experiments which also seem 
to relate salt intake with the degree of ocular 
response to acetazoleamide were performed. 
In the first, 0.2% saline solution was substi- 
tuted for drinking water. The five rabbits 
selected each consumed approximately 400 
mi. of this fluid a day, At the end of 10 days 
the decline in pressure after acetazoleamide 
exceeded that observed while the animals 
were on plain water in 9 of 10 eyes, the 
average corresponding to 1.7 scale divisions. 

In the second experiment, two rabbits 
whose eyes repeatedly were shown to re- 
682 
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spond with a change of 5 or more scale di- 
visions when given acetazoleamide were sent 
to us from St. Louis by Dr. Becker. These 
animals had been fed a Purina ration and 
were kept in cages in which a salt lick was 
available. After arrival in Detroit they were 
tested several times and found to respond 
maximally to the drug. They were then 
placed on a Rockland ration for five weeks, 
at which time the average pressure change 
in the four eyes was reduced to below 3 
scale divisions when again tested. 

In an effort to relate the amount of re- 
sponse of the eyes to a difference in blood 
chemistry, analyses were performed to de- 
termine the concentrations of hydrogen ions, 
sodium, chloride, and total carbon dioxide. 
For this purpose only those animals were 
used which could be classified as reactors 
or nonreactors, depending on whether both 
eyes responded with a change of 3 or more 
scale divisions (reactors), or both eyes re- 
sponded with a change of 2 or fewer scale 
divisions (nonreactors ). 

The analyses for sodium and chloride were 
performed in triplicate on pooled samples of 
plasma from animals maintained for about 
three months on each of the three afore- 
mentioned dietary regimens, and those for 
total carbon dioxide and pH were performed 
on individual samples of plasma and whole 
blood, respectively. 

The hydrogen ion concentrations of whole 
blood before and 16 days after the rations of 
14 animals (both reactors and nonreactors ) 
had been changed from Rockland to Purina 
are shown in Table 2. There is no significant 
difference between the pH of the blood of 
reactors and that of nonreactors fed Rock- 
land ration, The blood from reacting animals 
fed Purina ration was slightly more alkaline 
than that from the nonreactors fed the same 
ration. Because of the few animals involved, 
however, and additional results shown in 
Table 3, which indicate that no appreciable 
difference exists in the pH of the blood of 
other reacting and nonreacting rabbits, it is 
concluded that the blood pH is not a deter- 
mining factor so far as ocular response to 
acetazoleamide is concerned. 


; 


PRESSURE-LOWERING EFFECT OF 
Tasie 2.—Hydrogen lon Concentration of Blood 
of Rabbits Initially Fed Rockland Rabbit Ra- 
tion and Then Transferred to Purina Ra- 
tion for Sixteen Days, Classified as to 
Whether Both Their Eyes Responded 


to Acetazoleamide 


Ration Fed 


Rockland Purina 
Classification 
of Animal pH (Av.) 
Reactor 7.24 (5) * 


Nonreactor 7.22 (9) 


pH Range pH (Av.) 
7.15-7.33 7.32 (9) 


7.15-7.28 7.22 (4) 


pH Range 
7.18-7.45 
7.12-7.32 


* Figures in parentheses represent number of rabbits 


The concentrations of sodium, chloride, 
and total carbon dioxide in plasma, and that 
of hydrogen ions in whole blood, of reacting 
and nonreacting animals are shown in Table 
3. The differences in concentration of the 
substances tested appear to be so small as to 
fall within the analytical and animal-to- 
animal variation and thus to be unrelated to 
whether or not the animal was a reactor. 
Neither was it possible to relate the aceta- 
zoleamide response of the eyes to the average 
weight gain, or the initial intraocular pres- 
sure. Thus, the average weight gain during 


Tasie 4. 


Dose 
Aldos 
terone, 


0 Min 


Animal OD 


Average 


values are expressed in scale units of 


a Schigtz tonometer (5.5 gm 


ACETAZOLEAMIDE 


Tasie 3.—Concentration of Sodium, Chloride, 
Total Carbon Dioxide in Plasma, and Hydro- 
gen lon Concentration in Whole Blood of 
Rabbits, Classified As to Whether Both 
Thew Eyes Responded to Aceta- 


soleamide 


Classifi 
cation of 
Animal 


mM Kg 
Water 
145 (11) ¢ 
148 (7) 


«1, 
mM ke 
Water 
118 (11) 


127 (7) 


Total 
COs, 
mM Ke 
18 (9) 
21 (6) 


pH 
(9) 
(6) 


Reactor 
Nonreactor 


* Analyses performed by Miss Margaret 
Massachusetts General Hospital, Boston 
+ Figures in parentheses represent number of rabbits 


Ruarke, of 


60 days on the Rockland ration with added 
salt was 206%, as compared with 205% 
when standard Rockland ration was fed; yet 
at the end of 60 days the percentages of 
reacting eyes were 83 and 50 for the two 
groups, respectively. Furthermore, the initial 
pressures for both the 34 reacting eyes and 
the 18 identical 
Incidentally, the sex of the animal appeared 


nonreacting eyes were 


also to be without influence on the response. 
In view of the apparent dependence of the 
intraocular pressure response of rabbits to 


acetazoleamide on dietary sodium chloride, 


Effect of Aldosterone in Increasing the Pressure-Lowering Response of Rabbit Eyes 
to Acetazoleamide * 


Maximum 


Min Min Change 


Os oD Os OD 
6 6 7 2 4 


7 


Min 


Acetazoleamide alone 
Acetazoleamide with aldosterone 44 


weight) 


| 
a 

os 0 4 4 
N 05 5 5 CC 4 4 
0 0 3 3 5 5 4 5 2 2 
05 4 4 7 ‘4 5 
P 0 2 2 4 1 4 4 2 2 
P 05 3 3 6 5 5 
R 0 4 ‘4 6 7 6 6 2 8 
R 05 ‘4 4 7 7 ~ ‘4 ‘4 

E 0 2 2 ‘4 4 3 2 2 
E 10 2 2 6 6 4 6 ‘4 4 
F 0 2 2 3 1 
° F 10 2 2 6 7 5 6 4 5 
P 0 2 2 ‘4 4 4 ‘4 2 2 
P 10 2 3 6 7 6 7 4 4 
R 0 2 2 4 8 4 4 2 2 
RK 10 2 2 4 4 2 4 
0 3 4 2 2 
s 50 2 2 6 3 4 
0 2 2 ‘ 4 4 4 2 2 
5.0 2 2 ‘ 4 4 
41 
he 
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it appeared worth while to inquire as to 
whether retention of 


animals by administration of salt-retaining 


increasing the salt 


steroid hormones might likewise increase the 
responsiveness. For this purpose the adrenal 
corticoid aldosterone, which has been shown 
recently to be the most effective of the salt- 
retaining hormones, was selected for the first 
trials. 

Ten rabbits the majority of whose eyes 
had been shown to respond relatively poorly 
to acetazoleamide were retested in the usual 
manner and the following day were given 
an intramuscular injection of aldosterone § 
©) minutes prior to another test dose of 
acetazoleamide. The results are shown in 
Table 4, where it may be seen that in every 
instance but one the response was greater in 
those animals receiving aldosterone. The 
average change for all eyes with acetazole- 
amide alone corresponded to 2 scale divi- 
sions, whereas with aldosterone in addition 
to acetazoleamide the change corresponded 
to almost 4 scale divisions. In other words, 
the rabbits were changed from nonreactors 
to reactors. Similar results were obtained 
with other salt-retaining hormones, such as 
DOCA and 9%-alpha-fluorohydrocortisone. 
These results will be presented in a subse- 
quent paper. 

On the basis of the results obtained with 
the exogenous use of the salt-retaining hor- 
mones, 10 milliunits of corticotropin in water 
was injected into each of four animals, all of 
whose eyes were nonreacting. The eyes re- 
mained nonreacting when tested in the usual 
manner. This experiment was repeated using 
In this in- 
stance two of eight eyes reacted to acetazole- 
amide. 


500 milliunits of corticotropin. 


Five units of corticotropin in gelatin 
was then given daily for six days to six non- 
reacting rabbits. At the end of this period 4 
of the 12 eyes were observed to respond. 


COM MENT 


The results considered together, while not 
of an all-or-none nature, suggest that salt 

§ The aldosterone used in these experiments was 
supplied by Prof. T. Reichstein, of Basel, Switzer- 
land 
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intake over a period of some weeks influ- 
ences the ocular response to acetazoleamide. 
Those obtained with aldosterone were much 
more striking in that the administration of 
extremely small doses of this corticoid con- 
verted almost every nonresponsive eye to 
a responsive one (19 of 20) within several 
hours after the hormone was given. Cortico- 
tropin was much less effective, since only 
when given repeatedly was there any sug- 
gestion of influence on the drug response. 

That it was the content of salt of the 
different rations that altered the response, 
rather than some other constituent, is sug- 
gested by the experiment in which salt was 
the only factor varied (Rockland vs. Rock- 
land + added salt), and that it was the 
sodium rather than the chloride is at least 
suggested by the knowledge that aldosterone 
is known to promote increased reabsorption 
of sodium rather than chloride. 

The mechanism by which increased salt 
intake acts to change the response to aceta- 
zoleamide is not apparent. It will be recalled 
that there was no significant difference in 
the concentration of sodium or chloride in 
the plasma of animals whose eyes were re- 
jas there 
any apparent difference in either total carbon 
dioxide content or pH. It may be that the 


fractory to acetazoleamide, nor 


intracellular salt content was higher in those 
animals subsisting on rations with elevated 
salt content ; nevertheless, it is not clear how 
this should affect the response to acetazole- 
amide, 

The mechanism by which aldosterone 
influences the reaction to acetazoleamide is 
also obscure. Since the effect of the hormone 
was manifest within one to two hours after 
administration, it seems unlikely that the 
response could have occurred as a result of 
any gross retention of sodium by the kidney. 
Moreover, the acute injection in nonreacting 
rabbits of amounts of sodium chloride far in 
excess of that which could be retained by the 
kidney in a matter of one or two hours did 
not transform the animals into reactors. 

While it is not apparent how either in- 
creased sodium intake or aldosterone acts to 
potentiate the effect of acetazoleamide, the 
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question still arises as to whether their action 
and 
associates,* for example, have shown that the 


may not be interdependent. Axelrad 
excretion of aldosterone increases with re- 
duction of sodium intake, and Peschel and 
Race * have shown that in rats, and in some 
patients, reduced sodium intake or excessive 
potassium intake results in a sizable increase 
in the width of the zona glomerulosa of the 
adrenal, with reduction in cytoplasmic lipids, 
whereas with intake this 
layer decreases in width. These observations 
are interpreted to mean that the amount of 
hormone production rises with lowered, and 
falls with increased, salt intake. Their re- 
sults, assuming the correctness of their inter- 


elevated sodium 


pretation, would be diametrically opposed to 
the idea that 
creases the 


intake in- 
of rabbits to 
the endogenous 
supply of aldosterone or other salt-retaining 
hormones. 


increased sodium 


response aceta- 


zoleamide by increasing 


An interpretation which would seem to 
bring all of the results into agreement is 
either that lowered sodium intake impairs 


the utilization of aldosterone or that it pre- 


vents retention of the hormone. In view of 
the several instances in which the effect of 
the sodium-retaining hormone DOCA, for 
example, is known to be modified by the 
absence of adequate salt in the diet, perhaps 
it is not too unlikely a proposition that the 
hormone is required to retain sodium, just 
as sodium is required to retain the hormone. 

In any event, it seems probable that there 
is, as in other organs, such as the kidney, a 
common basis for the effects produced in the 
eye by elevated salt intake and the sodium- 
retaining hormone. 


SUMMARY 


The proportion of eyes which responded 
with a_ significant 
pressure || after 


decrease in intraocular 


intravenous administration 


|| Three 


Schigtz tonometer, using a 5.5 gm. weight. 


scale divisions as measured with a 
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of acetazoleamide (100 mg/kg. of body 
weight) was shown to depend upon salt 
intake over a period of some weeks. 
Approximately 90% of eyes of animals 
0.5% 


sodium chloride responded positively, as 


subsisting on a ration containing 
compared with about 40% to 50% of eyes 
of animals subsisting on a ration containing 
0.2% sodium chloride. 

Ninety-five per cent of eyes demonstrated 
to be unresponsive to acetazoleamide were 
made to respond by parenteral injection of 
from O.5y to 5.0y of the salt-retaining min- 
eralocorticoid aldosterone. 

Approximately one-third of nonreacting 
eyes were made to react after six daily intra- 
muscular injections of 5 units of cortico- 
tropin, but no significant increase in response 
was noted after the acute administration of 
Y% unit of corticotropin. 

The effect of increased salt intake on the 
response to acetazoleamide could not be re- 
lated to plasma sodium, chloride, total carbon 
dioxide, or blood hydrogen ion concentra- 
tion. 

The possible common mechanism of action 
of increased sodium intake and aldosterone 
is discussed in the light of other known inter- 
relations between these two factors. 
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Cy larac f Surgery 


A. C. HILDING, M.D., Ph.D., Duluth, Minn. 


Ocular tension is commonly reduced below 
normal for some time after cataract extrac 
tion, If one interested in postoperative 
hypotony peruses the literature on the sub- 
ject, he is left with a number of unanswered 
questions. Is the hypotony following lens 
extraction of importance? How regularly 
does it occur? To what is it due? Does it 
cause complications? If the ophthalmic sur- 
geon could have available to him a graph 
picturing the predicted intraocular tensions 
following cataract surgery, similar to that 
published by Kronfeld * in his study follow- 
ing withdrawal of aqueous humor, he might 
feel that he could assess the postoperative 
course of his cataract patients more ef- 
fectively. 

The term hypotony is used by some 
writers to indicate a tension of 10 or below. 


In this article, the term hypotony will be 
used to indicate any subnormal tension. 


LITERATURE 

A number of studies have been made on 
hypotony following operation for  glau- 
coma. Fanta," Vannas and Bjorkenheim,”’ 
O’Brien and Weih,** and McPherson * all 
discuss that which follows cyclodialysis. Van 
Heuven * found hypotony after cyclodia- 
thermy, and Gifford '* reports one instance 
after iridectomy alone. Fistulization opera- 

Work done in the Research Laboratory, St. 
Luke's Hospital, under grants by the Louis W. and 
Maud Hill Family Foundation of St. Paul, the 
Edward C, Congdon Memorial Trust, Miss Flisa- 
beth Congdon, and the Women's Service Guild of 
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tions for glaucoma may bring about such 
severe hypotony * that it becomes necessary 
to reduce the filtering bed in order to control 
it. 

Nonperforating injuries, such as_ blows 
upon the eye from a fist, balls, or other blunt 
objects, may be followed by hypotony which 
may continue for as long as a year or two. 
Myopia is often a complication under these 
circumstances.t This type could be related 
to that which follows cataract operation. 
Perforating injuries, as anticipated, are fol- 
lowed by hypotony.{ Heath '* reviewed the 
entire subject of hypotony some years ago 
and in that review discussed briefly hypotony 
following cataract operation. Bhat’ cites a 
case of ophthalmomalacia following cataract 
extraction, in which hypotony was a prom- 
inent symptom, Dunnington and Regan ° de- 
scribe a series of cases of unintentional 
fistulization from trauma or operation, ac- 
companied by severe hypotony. Kirby § 
gives hypotony as one of the causes of failure 
of cataract operation. He feels that manipu- 
lation over the sclera, ciliary body, and 
cornea is a factor in the production of de- 
tachment of the choroid and indirectly of 
the associated hypotony. It is his feeling 
that ocular hypotony is a serious sign in 
trauma of the eye. 


PRESENT STUDY 
The present study was undertaken for the pur 
pose of clarifying the role of hypotony after cataract 
surgery. One hundred thirty-four eyes were meas- 
ured with a tonometer from one to five times during 
the convalescent period; 322 of the readings made 
were included in these data. 


* References 1, 4, 5, and 36. 
+ References 8, 13, 14, and 34 
t References 6, 13, and 14. 


§ References 17 and 19. 
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Two hundred ninety-five determinations of the 


tactile tension taken between the 9th and 17th days 


were recorded and graphed. The determinations 


were placed in five categories: normal, low normal, 


low, soft, and zero. However, it was felt that the 


results could be so inaccurate and subjective as 


to be of little scientific value, and they are omitted 
trom this 


they did 


report \s 
parallel the 


a matter of fact, in general 


tonometric readings rather 


strikingly 


One-tenth cubic centimeter of air was injected 


into the anterior chamber at the conclusion of opera 


tion in 40 of the eyes included in this study, to se« 


if the 


rate of absorption would give some clue to 


TENSION 
PRECP PosTor 


TENSION GRAPH im 154 EYES POS TOP 


Fig. 1 


TENSION 
PREOP PosTtoP 


10 
5 


(B) The central curve is the same as in 
tions calculated for 48-hour periods 


(A) Arithmetic mean of 332 postoperative tonometric readings in 134 eyes 


the rate ot aqueous production and to the course ot 
the postoperative tension. 

The tension determinations were all made with 
the same instrument, a standard McLean tonometer 
rhis instrument is not graduated below 10, and 
there is a stop on it which prevents further devia 
tion of the needle at approximately the point where 
vould be located \s a 
listed at less 


grouped at 5, and those 


pressure consequence, 


those which were than 10 were all 


in which the needle rested 


against the stop were all grouped at 0. This would 


account for a grouping of readings at these two 


points in some of the graphs. The anesthetic used 


vas O5% tetracaine (Pontocaine) hydrochloride 
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34 Tomomaeren Reaoinas iw PREQP. 
332 TOMOmMEER Renoines IDF EYED POST OP. 


(C) A seattergram of all 332 readings with the arithmetic mean superimposed lightly. 


The tension was not taken with the tonometer be 
fore the 12th day. After the 12th day, it was re 
peated at irregular intervals during the postoperative 
period. No determinations were made unless the 
anterior chamber was completely formed and of 
aphakic depth. Preoperative determinations were 
secured upon 30 of the eyes and found to vary some 
what more widely than is the case in perfectly nor 
mal eyes. 
FINDINGS 

The findings yielded by the eyes studied 
lend themselves to this concise statement: A 
reduced postoperative tension after the 12th 
day was generally present. 

The graph of the arithmetic mean of the 
determinations made is shown in Figure 1/4. 
Doubtless a much larger number of meas 
urements would show an almost identical 
curve. But when the standard deviations are 
worked out (Fig. 128), one must wonder if 
the arithmetic mean alone gives a great deal 
of information as to what can be expected in 
any individual case. The standard deviations 
are wide, and the probable error in any given 
case would be large. A scattergram (Fig. 
1C) shows quite a general distribution of 
measurement from O up to normal. But this 
also fails to give a picture of what is to be 
expected in any individual case or small 
OBB 


group of cases. It would be quite possible, 
as far as the scattergram is concerned, that 
all or most of the very low readings were 
found in a comparatively small number of 
eyes and all of the high readings in another 
group, and that the small group of eyes with 
low readings could bring down the arithmetic 
mean of the group as a whole to show a 
curve such as that in Figure 14. 

To test this possibility, 35 eyes, which 
showed a low tension (10 or less) between 
the 12th and 16th day, were grouped to- 
gether and a separate graph of the arith- 
metical mean and scattergram made of this 


group. One hundred sixteen determinations 


from this group are illustrated in Figure 2 


It will be seen that the distribution of all of 
the readings in these eyes is very much like 
that of the group as a whole. The mean 
curve is similar except that it is at a some- 
what lower level and rises somewhat more 
steeply. This would indicate that the mean 
reduction of pressure after operation is not 
due to a small group with especially low ten- 
sion. Most eyes share in it. 

Some hold to the opinion that the reduc- 
tion of intraocular pressure after operation 
is always, or usually, due to leakage of the 
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operative wound. It so happened that during 


the time this study was made a certain type 


of suture (no longer used) was employed. 
Following its removal, the anterior chamber 
collapsed not infrequently. For the purposes 
of this study, it was assumed that all eyes 
had leaked in 
was found to be empty the day after the 


which the anterior chamber 


It was further assumed that 
which the 


suture removal. 


those in anterior chamber did 


not form for several days, or in which the 
anterior chamber collapsed after it had once 
been formed, were also leaking. When these 
three categories were combined into a group, 
it contained 37 eyes. The tensions in this 
group were recorded after the wounds were 
judged to be well healed and after the an- 
terior chambers had re-formed to aphakic 
depths. This group is shown in Figure 3 


The mean curve ts a little higher than in that 


TENSION 10 on BELOW BEFORE 14" Bay 
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POS TOROAY ' 
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Fig. 2.—Scattergram and arithmetic 


Oarone 


mean of 116 tonometric readings in 35 eyes in which 


a tension below 10 was found at least once between the 12th and 16th days 


TENSION 
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103 TOMOMETER REACINGS Tuar Ltaneo POSTOR 


Fig. 3.—Scattergram and arithmetic 


mean of 103 tonometric readings in 37 eyes that were 


presumed to have leaked sometime before the 12th day but were not leaking when the measure- 


ments were made. 
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for the group as a whole, and the seattergram 
shows a number of comparatively high read- 
ings. ne eye developed a frank glaucoma 
and reached a tension of 74. But, in general, 


the course of postoperative tension did not 


differ a great deal from the group as a whole. 


It is to be expected that the readings in this 
group would be somewhat higher, because 
some degree of formation of anterior syn 
echiae must have occurred in a number dur 
ing the period when the chamber remained 
empty 

igure 4 shows the curves of the three 
above-described groups superimposed 


Tension 
PosTor 


PosToR DAY 6 


M. 


A. ARCHIVES OF OPHTHALMOLOGY 


A and B of Figure 5 depict the graphs of 
the tension of 31 individual eyes in which 
four or more determinations were made dur- 
ing the period included in the study. Figure 
5A represents a consecutive group of 20 such 
eyes and B the next 11 taken consecutively 
(graphed separately for greater visibility) 
Looking at these figures, one sees perhaps 
a truer picture of postoperative hypotony 
than on any of the previous graphs or scat 
tergrams. It will be noted at once that there 
is no regular pattern; 12 out of the 31 show 
a steeply rising course, and, oddly enough, 
nearly all of these occur in the first 20. Very 


TENSION GRAPHS OCF GROUPS 


hig. 4.—Curves of the arithmetic means of the three groups superimposed, namely, the group 
as a whole, the group which leaked, and the lowest tension group. 
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Fig. 5.—(A) Individual graphs of 20 eyes in which four or more determinations were made. 
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few among the first 20 show a graph which 
is at all like the arithmetic mean of the 332 
readings on the 134 eyes studied. However, 
the next 11 eyes several parallel this curve 
roughly. Some eyes, it will be seen, re- 
corded a tension of O as late as three weeks 
fact that the 
re-formed. In 


postoperatively, despite the 
anterior chamber was fully 
many eyes, once the ocular tension started 
to rise, it showed a tendency to reach normal 
levels within a period of three to five days. 
Only a few remained low for a long period 
of time. The steep rise toward normal was 
found to begin on any day from the 12th to 


TENSION 
PREOP. eosTor 


4o 


PosTor. Oay | 10 


into 40 of the eyes in this study, and an 
attempt was made to see if the rate of dis- 
appearance of the bubble bore any relation- 
ship to the postoperative tension. The bub- 
ble was last seen on the first postoperative 
day in two eyes; i. ¢., the bubble was gone 
by the second postoperative day. It was last 
seen on the second postoperative day in | 
eye, on the third in 7 eyes, on the fourth in 
14 eyes, and on the fifth postoperative day in 
16 eyes. No bubble was seen as late as the 
sixth postoperative day in any of these 40 
eyes. No correlation could be established be- 


tween the time required for the bubble to 


as so as to fo 


(B) Individual graphs of 11 more eyes in which four or more determinations were made. 


the 22d. ‘This fact, that the rise begins 
at different times, obscures the nature of the 
If all of 


the eyes followed this pattern of a steep rise 


rise when a number are averaged. 
from 0 to normal values and thereafter a 
mean would, never- 
like that 
seen in Figure 1, since the beginning of the 


plateau, the arithmetic 
theless, show a curve somewhat 
rise occurs on different days. In other words, 
the average of a large group in this study 
tends to obscure, rather than clarify, the 
picture of what actually happens. 


AIR BUBBLE 


One-tenth cubic centimeter of air was in- 
jected, at the conclusion of the operation, 


absorb and the course of the postoperative 


tension. 
VISUAL RESULTS 

The visual results were determined in the 
three groups, i. ¢., the group as a whole, 
the low-pressure group, and the eyes which 
leaked. Vision of 20/30 or better was at- 
tained in 68.4% of 130 eyes in the group as 
This compares with 68.1% of 
20/30 or better in a larger series of 370 


whole. 


eyes presently under analysis. Of 35 eyes in 
the low-pressure group, 76.6% attained 
20/30 or better and 70% of the 37 with 
leaks showed this degree of vision. It is, of 
course, not to be presumed that better vision 
may be obtained in the eyes with an exceed- 


691 


= 
= 
to 
ar 
bd . 
ao 
s 
= 


ingly low postoperative tension or leak. The 
better average result obtained in these 
groups is doubtless a variation due to 
chance, and of no statistical significance. 


COM MENT 


Reduced postoperative ocular tension was 
found in nearly all of the 134 eyes studied 
during the postoperative period after the 
12th day. l’resumably the tension was O or 
close to it in the days immediately following 
operation, but no determinations were made 
at this time. No serious complication from 
hypotony seemed to result in any instance. 
What, if any, effect the low tension had on 
the final visual result is conjectural because 
the hypotony was so general that there were 
few eyes with which to make comparison. 
The postoperative tension may remain very 
low up to three weeks. Judging by the 
individual graphs in Figure 5, somewhat 
less than half the eys, if similarly graphed, 
might have shown an increase in the tension 
to near-normal levels within a few days after 
it started to rise. The rise, as found, began 
on any day up to the 22d. The postopera- 
tive course of the ocular tension, although 
generally low, was irregular. There was no 
general pattern. The visual result was uni- 
formly good, and by no means worse in 
those eyes which exhibited the lowest ten- 
sion, 

The cause of the hypotony is not clear. It 
does not seem likely that it is due to leak. 
By and large, the incisions were all smoothly 
healed, The anterior chamber was deep in 
all, and nothing could be found by corneal 
microscope indicating leak. The group 
which had had empty chambers prior to 
taking of tension followed a course similar 
to that of the group as a whole after the 
chamber had refilled, 

It is a common experience to encounter 
hypotony of considerable duration following 
a blow upon the eye, and it may not neces- 
sarily be a very severe blow. Presumably 
the injury from such a blow is due to the 
action of changes of pressure and deforma- 
tion upon the ciliary body, and perhaps also 
upon the iris, choroid, and filtration angle. 
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ne cannot presume that surgical manipula- 
tions of the magnitude of those incidental to 
cataract surgery would be without effect 
upon these structures. Little information is 
available concerning operative trauma to the 
ciliary body. Trauma, accompanied by edema 
or hemorrhage (or both), might very well 
follow external manipulations or the trac- 
tion incidental to tearing of the zonule. 
Hemorrhages and edema with disturbance 
of electric potentials between the stroma and 
the epithelium and disturbance of filtration 
might reduce the production of aqueous, 
and the general congestion might enhance 
the rate of outflow. It would not be un- 
thinkable that hemorrhages into the ciliary 
body could recur during the postoperative pe- 
riod. It seems to me that the cause of post- 
operative hypotony likely lies here. It might 
be very similar to the cause of hypotony fol- 
lowing blows upon the eye. As the ciliary 
body recovers from the trauma and begins 
to function normally, and the outflow to 
come under physiologic control, balance, 
with a normal tension, is again attained. 


SUMMARY 

Postoperative hypotony following cataract 
extraction is still present after the 12th day 
so regularly that it is the rule and is to be 
expected. 

The results of this study do not indicate 
that the hypotony is apt to cause complica- 
tions. The visual results are generally good 
despite low tensions, sometimes sustained 
for several weeks. The cause of the hypotony 
has not been determined, but likely lies in 
trauma to the ciliary body, filtration angle, 
or iris, individually or in combination. 
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ef Fields of Vision and heir Significance 
When rojected inlo Space 


H. S. WELSMAN, M.D., Guelph, Ont., Canada 
and 
CLEMENT McCULLOCH, M.D., Toronto, Canada 


The fields of vision are tested clinically 
by using a chosen working distance and by 
varying the size of the test object. This 
method is convenient and by custom has be 
come part of the practice of ophthalmology. 
However, this scheme of testing, and the 
mathematical analysis which obviously re- 
sults, leads to a fallacious understanding of 
the limits of visual space. 

The error arises from the fact that in daily 
experience observers are not considering ob 
jects which vary in size, but are concerned 
with objects which remain constant in size 
and vary in distance. A baseball does not 
grow or shrink in size; it comes nearer or 
goes away. The size of the visual field for 


a given object varies with the apparent size 


of the object, which is a function of the dis 

From Institute of Aviation Medicine, R. C. A. F., 
and Department of Ophthalmology, University of 
Toronto 


DIAMETER OF OBJECT IN 


FIELD 
Fig. 1. 


tance of the object from the observer. The 
mushroom-shaped island of vision so often 
reproduced from the data of Roenne’ (Fig. 
1) has little relation to reality. Rather, the 
figure should be redrawn, assuming that the 
object has constant size but is varying in 
distance from the observer. 

We have tested the fields of vision using 
different brightnesses, different contrasts, and 
different sizes of test objects. The results 
of this work have been recalculated, assuming 
that the size of the test object remains con- 
stant but that the working distance varies. 
The figures so obtained represent the field 
of vision for a given, standard object viewed 
at all possible distances from the observer. 
When calculated in this manner, the fields 
of vision look entirely different from those 
commonly presented in the textbooks. 


LABORATORY PROCEDURES 


Fields of vision were taken on a tangent screen 
in much the same manner as they are done clin 
ically. Dark test objects were used against a white 
background, The working distances 
2000 to 10,000 mm. ; 


from 6 to 822 ft-e. 


varied from 


the brightness of the screen, 


IN DEGREES 


Plot of degrees of field from the fixation point for different-sized test objects. After 


Roenne, H.: Arch. Augenh. 78:284, 1915; published by C. Hess, Weisbaden 
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FIELDS OF VISION—PROJECTION 


about 25 ft 
The walls 
painted black. At one end of the room was a large 
The 


across and had a 


The work was done in a large room 


wide, 50 ft. long, and 15 ft. high were 


screen fastened to the wall 
10 ft 


mat-white screen 


was about high and 15 ft 


reflectance of BROR% The fixation object at. the 
center of the screen was a thumb tack 1 cm. across, 
painted white, with a black cross at its center join 


black circle at its edge Intervals ot 


were marked from the center to the periph 


ing a 


10 om 


outer 


ery of the sereen, by small pencil marks. The exam 


iner wore a white coat. The subject sat facing the 


screen with his back to the room, on a platform so 
raised that his eye was level with the center of the 
screen. A chin rest was not used; however, the 
subject's head was held in a rest coming from the 
hack of the chair. The test objects were made trom 
Munsell neutral papers, ranging from No. 5 to No 
9 values. These were cut into round, flat objects 
varying from 2 to 10 mm. in diameter, and mounted 
on fine, white rods. The lighting was obtained trom 
diffuse reflectors set on either side of the subject 
The number and the power of the lamps which 
were used varied according to the ilumination 


which was desired The color temperature of the 


lamps was not the same for all levels of illumina 


tion. Sixty-watt tungsten lamps were used at 6 
it-c.; 150-watt lamps, at 20 ft-ce., and Photoflood 
bulbs, at the high illuminations. The lights of the 


room were turned out 


The illumination on the 


screen was tested with a 
Macheth illuminometer, and the findings were 
checked with a photometer (Model 520 M_ of the 


With the 


for each illumination, readings at seven posi 


Photovolt Corporation ) Macheth instru 


ment 
straight ahead, right, left, up 


tions on the screen 


per right, lower right, upper left, lower left—were 
done. The lamps were arranged so that the illumina 
than 20% across the screen 


110, 225, 


tion did not vary more 


The illuminations used were 6, 20 525 


and &25 it-« 


Ihe reflectances supplied by the Munsell Corpo 


ration for their papers were accepted The re 
flectance of the tangent screen was tested with the 
illuminometer, against both the standard supplied 


with the instrument and the given reflectance of a 
Munsell papel There Was a ¢ lose check between the 
figures obtained using the two standards. Table 1 
gives the reflectance ot the creen, the reflectances 
of the test objects, and the contrast between the 
screen and the test objects. The contrasts were cal 
culated according to the formula C+ on Bo vhere 


Bo 


Co stands for inherent contrast; Bt, brightness of 


target, and Bo, brightness ot background 


Technique of Testing.—A smeld with a pad wa 
subject. He sat im the 


at the 


placed over one eye ot the 


chair with his head against the rest, looking 


fixation object at the center of the screen, The 


INTO 


SPACI 


1.—Reflectances of Screen and Test Object 


with Contrast Calculated by Formula 


Reflectance Reflectance 


of Sereen of Object Contrast 
16.7% o.79 
oo 

44.2% O45 

3.1% OM 

73.0% 0.007 


examiner moved the test object in trom the side ot 


the screen at an approximately constant rate ol 
10 em. per second, without jiggling the test object 
When the subject first saw the object he said “yes.” 
The 
and the 


paper on his lap. The 


examiner read the distance from the screen 


subject wrote the reading on a piece ot 


findings in 12 meridians were 


recorded, that is, at every 30 degrees 

\ limited number of subjects were used, 10> in 
all. All the subjects had 20/20, or 20/30, visual 
acuity in either eye. All the subjects did not work 


although most of them 
kach had 


duration of the 


at all levels of tlumination 


worked at several levels one or more 


practice sessions, Thr sessions was 


limited to 30 minutes because after longer periods 


the subject became tired and the results wandered 


Five subjects were used at each illumination, 
except at the highest and at the lowest lumina 
tion, where three subjects were used. At the levels 


of ilumination at which a subject worked, he com 


pleted one reading for all the sizes of test object 


for all the brightnesses ol test objects amd for all 


the meridians 


The standard working distance was 2000 mm 
however, it was found that when test objects 
smaller than 2 mm. were used the rod could be a 
yuide to the test object. Therefore, the smaller 


sized objects were replaced by larger object and 


working distances up to 10,000 mm 


RESULTS 
The radii of the visual fields were averaged 
for each size, for each contrast, and for each 
umination. When working distances greater 
than 2000 mm 


visual fields were reduced to correspond to 


were used, the radi of the 


the shorter working distance. Table 2 gives 
the radii of the visual fields, in centimeter 
for a working distance of 2000 mm., for each 


ize of test object, and for each contrast. 


ANALYSIS 


To rearrange the data, we assumed that 
the 10 mm. test object is our standard-sized 
object seen at 2000 mm, and that the smaller- 
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Taste 2.—Kadu of Visual lields, in Centimeters, for Each Size Test Object. Contrast and 


llumination 


Diameter of 
Iiumination Objeet, Mim Cc 0.79 0.63 ‘ OAS ‘ ‘ 0.097 


6 tte 114 em em em em 


10 149 125 122 1038 


* © = contrast. 
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PROJECTION INTO SPACI 


FIELDS OF VISION 
TABLE Visual Field Radti, in Millimeters, for Standard Test Object Viewed at Distances 
Starting from 2000 Mm 


Position 
Space, Mr 79 O45 
mm 0 mm 


Iumination 
thin 


000 mm 1100 mm 


Who 


110 {t+ 


» 000 
10,000 
My 


contrast 


Boi 
3,333 
4,000 1473 1347 +H 
on 16 
wes 
iw 
10.000 1600 1000 7K) 
732 
> lau 104 1408) 
( 76 9 
od 1M) 4 126 
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000) 
1900 
114) 
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1385 1076 
4 1613 721 
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404 700) 
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oon 
lit 
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ow 
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G: C--097 | 50000 


4 a 
2000 + 2000 

2000 2000 2000 2000 


FIELDS OF VISION 
~at 525fc. 


of contrast and 525 ft-c. of illumination. 


sized objects merely represent a 10 mm. ob 
ject seen at a greater distance; that is, a 
5mm. object would be equivalent to a lO mm 
object seen at 4000 mm., a 2 mm. object 
would be equivalent to a 10 mm, object seen 
at 10,000 mm., and a O4 mm, test object 
would be equivalent to a lO mm, object seen 
at 50,000 mm. For each of these longer view 
ing distances the radii of the visual fields 


are correspondingly imereased ; for example, 


for a viewing distance of 4000 mm. the radii 
are doubled. We have followed Glees and 
Frohlich * (1950), who found that visual 
fields taken at different working distances 
are comparable, Table 3 shows all the figures 
converted to a standard test object, 10 mm. 
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Fig. 2.—Limits of the visual field for a 10 mm. round test object, under different conditions 


diameter, viewed at distances starting from 
2000 mm. The subsequent graph (Fig. 2) 
presents a sample from these figures, drawn 
to scale, with data from Roenne ' added 

In considering the visual limits for an un- 
known object, the brightness of the back- 
ground and the brightness of the surface of 
the object must be known; the contrast be- 
tween background and object can be caleu 
lated. For great working distances the con- 
trast must be corrected for attenuation of 
contrast by the atmosphere, After making 
these adjustments, for contrast and for at- 
tenuation of contrast, the figures in Table 
3 can be used to calculate the limits of vision 


during a single glance. 


a 

A. M. 

a 

30000 

M 

E 

4 T 

R 

20000 2000° 

10000 10000 

4000 

= 


FIELDS OF VISION—PROJE( TION 


Fig. 3 


The analysis is made on the basis of a 
round object 10 mm, in diameter, or having 
an area of 78.5 sq. mm. To develop figures 
for any unknown object, we can follow the 
procedure of calculating areas of Lamar, 
Hecht, Shlaer, and Hendley * (1947). 


any chosen aspect ot the object, the total 


angular subtense, im terms of visible area, 
is found. If the length of the object is less 
than 10 times the width, the shape can be 
disregarded; the object is assumed to he 
round, having the area already discovered 
The diameter of such a round figure is cal 
culated, and this diameter is divided by 10, 
soth the 
distances and the sizes of field in Table 3 


the diameter of the 10 mm, object 


are multiplied by this factor, to give the size 
of field, for various distances from the ob 


server, of the chosen object. 


COMMENT 


These limits of vision for any one instant 
do not look like the visual fields seen in the 
textbooks. When portrayed as different 
sized objects at a constant working distance, 
the limits of vision make a mushroom-shaped 
figure (Fig. 1). However, when depicted as 
a constant object seen at varying distances, 
the limits of vision become a needle-like fig 
ure reaching far out into space (Fig. 3) 


INTO 


Diagrammatic presentation of the visual field for 


SPACE 


a round object, such as a baseball 


Phis last presentation is more in keeping with 


realitv. where we commonly see an object 


of a given size at various distances 


SUMMARY 


Phe fields of vision of dark objects on a 
white background have been mapped for dit 
ferent sizes of test objects, different contrasts 
hetween object and background, and differ 
These data 


have been calculated, assuming a constant 


ent quantities of ilumination 
sized object seen at different working dis 


The 


needle-like figures, whose forms indicate the 


tances fields so obtained are long, 
low probability of seeing a small object im 
the distance and the true shape of visual 


space about us 
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Comparison of Corticotropin and Typhoid Bacilli 


PHILIP KAZDAN, M.D. 
and 


ROSCOE J. KENNEDY, M.D., Cleveland 


There are many reports im the current 
literature on the intravenous use of cortico 
tropin and of typhoid; however, there are 
no articles comparing their clinical use in 
ophthalmology. This study was undertaken 
in order to ascertain the clinical value of 
intravenous corticotropin (ACTH; adreno- 
corticotropic hormone) in comparison with 
that of intravenous killed typhoid bacilli in 
the treatment of optic neuritis: We have 
compared the results of treatment in two 
groups of patients, one in which the treat 
ment was with corticotropin and the other 
in which it was with killed typhoid bacilli 

It has been shown by Olson and associates! 
that nonspecific foreign proteim, 1. ¢., killed 
typhoid organisms, among other drugs, 
produces changes im the adrenal cortex 
which are characteristic of the general re 
ponse to stress, and that the benefit derived 
from this form of therapy could be attributed 
to the release of endogenous adrenocortico 
tropic hormone.* The same type of changes 
can be produced by the injection of cortico 
tropimn 

There are several reports confirming the 
heneficial results obtained with corticotropin 
in the treatment of acute inflammatory lesions 
of the eye.t In treating inflammation of the 
posterior ocular segment, the method of ad 
ministration of corticotropin is important 
Favorable results were obtained by Woods ° 
only in those cases treated parenterally, Topi- 
cal applications of the drug, either as oint- 


From the Department of Ophthalmology, The 
Cleveland Clinic Foundation, and The Frank E 
Bunts Educational Institute 
* References 1 and 2 


+ References 3, 4, and 5 
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of Optic eurilis 


ment or as orbital injections of corticotropin, 
were not effective. Woods also pointed out 
that when the optic neuritis was secondary 
to a demyelinating process, it was difficult 
to decide whether the apparent improvement 
was a natural remission or the result of 
therapy. Smith’ reported the use of imtra 
venous corticotropin in two cases of optr 
neuritis, with improvement in one case. He 
used doses of 10 to 40 mg. of corticotropin 
in 1000 ce. of 5% dextrose in water with 
slow drip, lasting six to eight hours. ‘Treat 
ment was continued for 10 days, followed by 
a tapering-off dose of 25 mg. of cortisone 
given orally four times a day for one weck 
lhis dosage schedule was determined by the 
work of McIntosh and Holmes,” who recom 
mend a dose of 10 to 20 mg. of corticotropin 


daily given intravenously 


METHOD OF STUDY 


patient was examined by a consulting 
neurologist. Those patients who in the neurologist’ 
opinion had optic neuritis secondary to a demye 
linating process were excluded from this study; 22 
patients qualified. All the patients were hospitalized 
and received complete physical and neurologic ex 
aminations. Fach patient was placed on a low-salt 
diet, 0.2% potassium chloride being added to the 
intravenous solution. The blood pressure, weight 
urinalysis, and eosinophile count were recorded 


daily 


The first group of patients included 11 alternate 
patients who were given 20 mg. of corticotropin im 
500 ce. of 5% dextrose in distilled water intra 
venously by slow drip, lasting six to eight hours 
After 10 daily doses of 20 mg. of corticotropin, the 
dose was tapered off to 25 mg. of oral cortisone 
four times a day for two weeks 

The second group of patients included 11 in 
whom intravenous typhoid therapy was started with 
an initial dose of 25,000,000 K TB. Subsequent doses 
were given after a 24-hour afebrile period. The dose 
was doubled with each injection until a total in 
jection containing 400,000,000 KTB was given 

For the sake of uniformity in this study, all fac 
tors other than treatment, such as diet, weight re- 
cording, blood tests, and vitamin administration, 


were identical in the two groups 


= 

4 

4 


OPTIC NEURITIS—INI RAVENOUS 
RESULTS 

The results are summarized in the Table. 
There was no case of bilateral optic neuritis 
in the group treated with corticotropin ; 
however, there were two such cases in the 
group treated with mtravenous typhoid ba 
cilli. One patient treated with corticotropin 
had a relapse five weeks alter the last treat- 
ment. He was given a second course of 10 
daily doses of intravenous corticotropin, fol 
lowed by a tapering off with 25 mg. of oral 
cortisone four times a day for two weeks. A 
13-month follow-up after the second course 


of treatment has revealed no recurrence. This 


Two 
Optr 


Comparison of Groups of Patients with 


Veuritis 


Treated with 
Intravenous 


Killed 


‘Treated with 
Intravenous 


Factors Typhoid Bacilli Corticotropin 
Age, yr Range 20-67 Range 14-73 
Average 48.7 Average 50.6 
Sex F 7 4 
Mi7* 
Duration of Range 3days-2 mo Range 2 days-3 mo 


symptoms Average 12 days Average 16 days 


No. of eyes 
treated 


13 ¢ 13° 


Visual acuity Improved 6 Improved 6 


Decreased Decreased 3 


Unchanged 4 Unchanged 4 


Fields Improved 7 Improved & 


Decreased 1 Decreased 0 


Unchanged 5 Unchanged 4 


Follow ) Range yr Range 7 mo. yr 


Average 11.5 mo Average 10.5 mo 


* One patient given second course of corticotropin be 
cause of relapse 
+ Two patients had bilateral opti« neuritis 


is strong evidence, as reported by McLean, 


Gordon, and Koteen,” of a drug induced 
result. 

Comparison of the 25 eyes treated, 12 
with corticotropin and 13 with typhoid 


bacilli, shows a marked parallelism in the 
results obtained by these two methods. Com 
fields 
made. the first being done at the time of the 


parisons of visual acuity and were 
original diagnosis and the latter at the last 
follow-up visit. Field examination included 
both perimetry and tangent screen studies. 
As pointed out by Smith,’ subjective im 
provement was greatest on the third day of 


intravenous use of corticotropin. Final results 


of this method of treatment could almost be 


TREATMENT 


predicted on this third day of treatment, No 
such dramatic recovery was observed in any 


case successfully treated with intravenous 


typhoid bacilli, During active treatment, pa- 
tients in the two groups complained equally, 
one from the reaction of chills and fever 
induced by the intravenous killed typhoid 
the 


necessitated by the 6- to &-hour drip 


bacilli ; other from enforced imactivity 
CONCLUSION 
Two groups of patients with optic neuritis 
who at the time of treatment were not thought 
to have a demyelinating disease were treated 
One group of 11 patients was treated with 
intravenous killed typhoid bacilli, and the 
other group of 11 patients, with intravenous 
corticotropin. Comparison of the results ob 
tained from these two methods of treatment 
shows no superiority of one method over the 
other, especially as regards visual acuity. 
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A Simple ogram 


S. |. ASKOVITZ, M.D., Philadelphia 


The practitioner, while reviewing the basic 
principles of geometric optics essential for 
a proper understanding of ophthalmic refrac 
tion, often finds himself handicapped by 
lengthy decimal caleulations, The funda 
mental properties of spherical lenses and 
mirrors are frequently lost in jumbles of 
compound fractions and long division.* 

\s an aid to physicians studying to be 
come oculists, the following nomogram was 
devised to help eliminate the arithmetical 
drudgery of verifying optical bench experi 
ments and to assist in visualizing the basic 
object-image relationships. The nomogram is 
easy to draw accurately, requiring only ruler 
and compass, or protractor. 


NOMOGRAM 


Draw three straight lines passing through a com 
mon pomt, one vertical and the other two making 
angles of 60 degrees with the first (and with each 
other). Place arrows at the upper ends of the lines 
and indicate, from left to right, p for object distance, 
f tor principal focal distance, and g for image dis 
tance, as shown (Fig. 1). Mark off equal units 
along the three axes, according to any convenient 
scale. Positive distances are represented in the direc 
tion of the arrows, and negative distances, in the 
opposite sense 

APPLICATION 

Positive distances refer to real objects (in 
front of the lens or mirror, with divergent 

The nomogram has been satisfactorily applied 
by student-physicians at the Graduate School of 
Medicine of the University of Pennsylvania for the 
past three years. 

From the Ophthalmology Research Laboratory 
(Dr. lL. H Leopold, Director), Albert Einstein 
Medical Center, Northern Division. This work was 
made possible by a research grant from the Wein- 
stock Fund 

* Boeder, P., cited in Reference 1, p. 513. 

t Pascal,? p. 752 
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for in Optics 


pencils of incident light rays), real images 
(behind the lens or in front of the mirror), 
and principal focal lengths of converging 
optical systems (convex lens or concave 
mirror, with real focal point). Negative 
distances refer to virtual objects (convergent 
pencils of incident light rays, directed toward 
a point behind the lens or mirror), virtual 
images (1. e., pencils of light rays appearing 
to diverge from a point in front of the lens 
or behind the mirror), and principal focal 
lengths of diverging optical systems (concave 


NOMOGRAM FOR PROBLEMS IN OPTICS 


PRINCIPAL FOCAL LENGTH 
(+, Converging 
mes lens, Concave mirror) 


OBJECT DISTANCE 


IMAGE DISTANCE 


(+, 


in front of lens 


Owerging 
concave lens, conves mirror) 


hig. l.-Nomogram representing the equation 
1/p+1/q=1/f 


lens or convex mirror, with virtual focal 
point). The advantage of this type of sign 
convention {£ 1s that it permits the use of a 
single formula (the Gaussian equation 


rors. (Paraxial rays correspond to lines par- 


1/f) for both lenses and mir- 


allel to the p or q axes, when object or 
image is “at infinity.”) 

In applying the nomogram to numerical 
problems, it is assumed that two of the 


t Pascal,? pp. 457-459. 


d 
‘ 
| 
+50 
a 
Bering lens 
“f 
meres 
) 
q 
: 
3 
. 


NOMOGRAM FOR OPTICS PROBLEMS 


f triangles BDO and BEO are each equilateral, 
so that OD =DB—OB—OE==EB. 
Then 
1 1 1 . 1 OR OB 1 


OA OC OB AC OR AC OB 
hus, the algebraic equivalent of the nomo 


gram is precisely the basic ( yaussian equation 


NUMERICAL EXAMPLES 


1. Assume that a given spherical lens produces a 
sharp image of an object placed 30 em, im tront of 
the lens, at a distance of 60 cm behind the lens 


(Fig. 3). What is the principal focal length of this 


lens, and what is the object-image relationship / 


Fig. 2.—Proof of the nomogram 


three distances f, p, and q have been meas 


ured or are known. The two given values “D090 a+ +60 

are noted on their respective axes, and a ¢ 

ruler, card, or other straightedge is placed [ 

through the two points. The point at which ee [ nt 

the straightedge crosses the third axis Is eo 

noted. This automatically provides the un HT 

known value, with its correct plus or minus eo, 

sign. 
When the p and gq distances are represented 

on the same side of the f axis (both to | 


the right or both to the left), then the image 
Fig. 3.—Application of the nomogram object and 


is erect; if on opposite sides, the image iS jmage distances given. 


inverted. 


Furthermore, the magnification ratio may 
be seen at a glance by comparing the lengths "| 
of p and gq, since the ratio of image size to = 
object size is as image distance is to object 
distance (1: O q: fp): 


PROOF 


t The fundamental validity of the nomogram 
follows directly from the proportionality of sy I 
corresponding parts of similar triangles 

: (Fig. 2). Let A, B, and C be any set of Pins’ We . 
collinear points on the fp, f, and q axes, 
respectively, and let O represent the central 1 \ 
point of the nomogram. Draw BD parallel } 


to CO and BE parallel to AO. Then, since a - ’ 
ylicat t rat object 
the angles are all equal to 60 degrees, the al 
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A» 
43 
60° 
| (1.9) 
_ 


| 


3 
A. 
4 -4 
7 
l 
‘ 
hig. 5.-Application of the nomogram: virtual 
object 
4 4 
- 
- 
oe aa 
om 
+e? 
hig. 6.—Application of the nomogram: incident 


rays from the right 


Mark 


on the image-axis 


Solution +30 on the object-axis and 4-60 
A ruler is placed with its edge 
through these two points. The resulting line crosses 
the f-axis at a point representing +20. Therefore 
the lens is convex and has a principal focal length 
ot 20 em, The image is inverted (on the opposite 
side of the f-axis) and enlarged. The exact magnifi 


60 :30=2 :1. 


2. An object is placed 26 in. in front of a convex 


cation ratio equals q:p 


mirror having a principal focal length of 26 in 
(Fig. 4). Where is the image? 

Solution.—The points marked on the axes are 
p +26 and f 


on the nomogram, q 


26. The result is immediately read 
13. This represents an erect 
virtual image 13 in. behind the mirror (with mag 
nification ratio of 1:2). 


3. Given an optical system consisting of a +4 D. 
4D. 


spherical lens, what is the outcome of paraxial rays 
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spherical lens placed 15 cm. to the left of a 


M. 


A. ARCHIVES OF OPHTHALMOLOGY 
of light striking the combination of lenses (a) from 
the left and (b) from the right? 

Solution.—(a) (Fig. 5) The convex lens causes 
parallel rays from the left to converge toward a 
point on the principal axis 25 cm. to the right of 
this lens. These converging rays of light, striking 
the concave lens, are equivalent to a virtual object 
10 cm Applying the nomogram to 
p 10 and f 25, the result is g=+-17, approxi 
mately 


behind the lens 


rhis implies that the right-hand principal 
focal point for the system is about 32 em. from the 
convex lens 


(b) (Fig. 6) Starting with parallel rays of light 


approaching the optical system from the right, the 
concave lens will cause them to diverge as though 
coming trom a point 25 em. to the right of the lens 
These divergent rays then strike the convex lens, 
with an object distance equivalent to +40 cm. (plus 


strike 
trom the right does not 


because the light rays are divergent as they 
the lens; that they come 
matter). The effect of the lens is estimated im 
mediately on the nomogram, taking p==4-40 and f 

+25. The value found for q is seen to be about 
+67. Therefore, the left-hand principal focal point 


of the system is 67 em. to the left of the convex lens 


OBJECT-IMAGE RELATIONSHIPS 


The nomogram may be applied to study 
the general relationship between object and 
image points for spherical lenses or mirrors, 
either convex or concave. It may simplify 
the graphic visualization to place the lens at 
the center of the diagram, with its principal 


axis horizontal. Figure 7 shows the various 
possibilities for conjugate focal points in the 


case of a convex lens 


~q 
A 
- / | 
> 
InN FRONT F GE 
© LENS 01! en 
~ 
AO Principal focal length 
Fig. 7.—General object-image relationship for a 


convex spherical lens 


a 
f 
| 
| 
|| 


NOMOGRAM FOR OPTICS PROBLEMS 


1. li the object is closer to the lens than 
the principal focal point, there will result 
a virtual, enlarged, erect image. This illus- 
trates the use of such a lens as a magnifying 
glass. 

2. An illuminated object placed at the 
principal focal point will result in emergent 


rays parallel to the principal axis. 


3. With object beyond the focal point, but 
less than twice this distance from the lens, 
the image will be enlarged, real, and in- 
verted. 

4. In the special case in which the object 
distance is exactly twice the principal focal 
length, the “nomogram”’ line will be hori- 
zontal, and the image will have the same size 
as the object. 

5. For an object anywhere on the prin 
cipal axis more than twice the principal 
focal length from the lens, the image will 
be real, inverted, and reduced in size. 

6. In the case of an object at “infinity,” 
or in the instance of parallel incident rays, 
the straightedge is to be placed parallel to 
the p-axis and drawn through the point 4 
(as are all the lines for this particular lens) 
This line crosses the q-axis at a point G, 


which may be projected down to the cor- 
responding point /’. Because the triangles 
are all equilateral, it is easily seen that this 
represents the principal focal point behind 
the lens. 


A similar analysis is readily made for 


concave lenses or tor convex or concave 


spherical mirrors. 
SUMMARY 


A simple nomogram is presented for the 
graphic solution of numerical problems deal- 
ing with spherical lenses and mirrors With 
burdensome calculations eliminated, the stu- 
dent of optics may concentrate his attention 
upon basic principles rather than arithmetical 
details. The nomogram also provides a con 
of the fundamental object 


venient review 


image relationships 
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TED SUIE, Ph.D. 
and 
FRANK W. TAYLOR, M.D., Columbus, Ohio 


The surveys concerning the microflora of 
external ocular infections in the United 
States generally indicate that staphylococci 
are the commonest bacteria encountered.* 
Therefore, the need commonly arises (for 
obvious epidemiologic, bacteriologic, and 
clinical reasons) to differentiate the patho- 
genic from the nonpathogenic strains. In the 
past such criteria as hemolysis on blood 
plates, fermentation of mannitol, pigmenta 
tion, and liquefaction of gelatin have been 
employed. However, it is generally agreed 
that these characteristics can only serve as 
presumptive evidence of pathogenicity, since 
the nonpathogenic strains may also exhibit 
similar reactions, usually to a slighter degree 
Furthermore, the pathogenic strains may 
vary considerably in their biochemical reac 
tions as well as in the production of pigment. 

The ability of certain staphylococci to 
coagulate citrated or oxalated plasma was 
first deseribed in 1903 by Loeb.* Cruick 
shank ® and Thygeson,® as well as others, 
maintain that the coagulase test is the most 
reliable and convenient in vitro test for deter 
mining the pathogenicity of these organisms 

Seena G. Lewine and Ruth Duncan gave techni 
cal assistance 


The statistical analyses were made through the 
cooperation of the Statistics Laboratory, Mathe 
matics Department, the Ohio State University. 

* References 1 through 3. 
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of Coagulase- osilive Staphylococci 


clions 


Consequently, this test has become a widely 
accepted bacteriologic procedure in ophthal- 
mic laboratories. Thus, the aforementioned 
cultural characteristics should be considered 
only supporting evidence of the pathogenic 
potentials of these bacteria. Smith and Hale ' 
have conducted investigations to determine 
the nature and mode of action of staphyloco- 
agulase. They state that coagulase ts a ther- 
mostable substance which acts as a precursor 
of a thrombin-like substance 

This present investigation was undertaken 
to ascertain whether a greater percentage of 
coagulase-positive staphylococci do occur in 
external ocular infections than in normal 
eves 

METHODS AND MATERIALS 


Two groups of subjects were selected: the first 
with primary conjunctivitis and the second with no 
evidence of external ocular infection. All cultures 
were obtained from the lower cul-de-sac with strict 
aseptic technique and subsequently treated in the 
same manner. This report includes only those sub- 
jects from whom staphylococci were recovered 

The staphylococci were isolated on blood plates, 
and 24-hour cultures of these organisms were 
emulsified in brain-heart infusion broth. One-half 
milliliter of commercially prepared plasma solu- 
tion t was placed in a Wassermann tube and 2 drops 
of the emulsified culture was added. The tubes 
were incubated at 37 C for one hour and the first 
reading made. If necessary, the tubes were again 
incubated for two hours and a second reading made 
Absence of clotting after 24 hours of incubation 
was considered a negative reaction. Any degree of 
clotting was regarded as a positive reaction. The 
hemolytic activity of the organisms was determined 
on rabbit blood-brain-heart infusion plates 

+ Bacto Coagulase Plasma, Difco Laboratories, 
Inc., Detroit. 
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COAGULASE-POSITIVE STAPHYLOCOCCI 


FINDINGS 

The Table shows the incidence of coag 
ulase-positive staphylococci in patients with 
external ocular infections, as compared with 
persons who demonstrated no clinical mani 
festations of such infections. Coagulase- 
positive staphylococci were isolated from 
51% of the patients, as compared with 10% 
in the As 
(Table), the percentage of hemolytic strains 


normal group may be noted 


was strikingly similar in the two groups. 
The following analysis was reported by the 
(Ohio State University Statistics Laboratory, 
to which these data were submitted for re 
valuation of significance : 

One hundred and eighteen individuals have been 
according to two criteria into 


classified separate 


Incidence 


of oagulase 


No. of 


from 
Which 
Staphy- No. of 
lococel Coagu 
Were lase 
Isolated Positive 
Patients with primary econjunetivitis 78 “0 
(29.1)* 


Persons with no external ocular in 
(14.9) 


* Figures in brackets are the expected values for x" 


The 
table 


resulting 
The hypothesis to be 


two levels arrangement 1s 


one ot 
called a 


tested is whether the two criteria for classification 


contingency 


are independent The statisti 
x (or 


is used to test the hypothesis. A large value of 


x is inconsistent with independence of the two 


criteria of classification The contingency table and 


the necessary computations for Xx? are pre sented in 
the Table. The computed x2==19.220 may be con 
sidered large, or significant, because the probability 
of obtaining as large a x* is less than 1% if the 


hypothesis is correct 


COMMENT 


This study has demonstrated a statistically 


significant increase in the percentage of coag 


ulase-producing organisms isolated — from 


cases of external ocular infections as com 


pared with those from normal eyes. Sup 


ported by these findings, we helieve the coag 


Positive Staphylococci in Patients with External Ocular Infections as ¢ 
with That in Patients with No Clineal Evidence of External Ocular 


ulase test is a reliable in vitro criterion of 


the potential pathogenicity of the staphylo- 
cocci. It is our practice to use this test rou- 
tinely in our bacteriologic studies, 


SUMMARY AND CONCLUSIONS 


Staphylococei were isolated from 40 nor 
mal eyes and 78 eyes with conjunctivitis 

A. significantly greater percentage of 
strains from diseased eyes (51% ) were co 
agulase-positive as compared with strains 
from normal eyes (10% ). 

The coagulase test is a desirable aid in the 
evaluation of potential pathogenicity of the 
staphylococci. 

Ohio State 


Department of Ophthalmology, 


University 


compare d 


Infections 


No.of 
No. of No. of Non 
Coagu hemo 
lase ly the ly the 
Negative Strains Strains 
" 63 lv 
(48.9) 
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GEORGE R. MERRIAM Jr., M.D., New York 


The value of radiotherapy in ophthalmol 
ogy has been known for many years. The 
history of its development and the original 
experimental and clinical work have been 
reviewed excellently by Desjardins.' During 
recent years there has been considerable 
enthusiasm for the use of beta radiation in 
the treatment of numerous ocular lesions.* 
Interest in this form of radiation has been 
furthered by the impression that it has no 
harmiul effects. It is the purpose of this 
paper to call attention to the possible harmful 
sequelae and the approximate dosages that 
will produce these changes. 


GENERAL RADIATION ERPFECTS 


\ny radiation effect is produced only by 
the energy that is absorbed in the irradiated 
tissue. Rays that pass through the tissue 
without loss of energy produce no effect. 
The result is obtained, in essence, by the 
ionizing effect of the rays on the cell, espe 
cially on the nucleus, but also on the cyto 
plasm 

eta rays, which are formed by the dis 
integration of a radioactive element, are 
really high-speed electrons with relatively 
low penetrability, and, as in all forms of 
radiation, they are ionizing radiations which 
are capable of producing changes in the 
tissues absorbing them, All radiation is de 
structive—never stimulating—no matter how 
small the dose.'' There are three main types 
of radiation effects."* 

Dr. Edith Quimby gave technical advice 

This work was supported in part by a grant from 
the Snyder Ophthalmic Foundation 

From the Institute of Ophthalmology, Presby 
terian Hospital, and the Memorial Center for the 
lreatment of Cancer and Allied Diseases 

* References 2 through 10 
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Effects of Weta | on the e 


1. Reversible effects, in which the changes are 
transient and end in complete restoration of the 
original function 


2. Conditioned reversible effects, in which the 


changes induced by irradiation vanish completely 
but the restoration of normal function is only ap 
parent, for further irradiation is not followed by a 
return to normal 

3. Irreversible effects, in which therapy is not 
followed by a return to normal and the changes 
initiated continue to progress and persist for life 

This classification is good in a general 
sense only, for the effects produced by a 
given amount of radiation will vary with 
many physical factors and the type of cells 
irradiated. In addition to a difference in 
tissue response, there is also an individual 
variation that is unpredictable, 

\nother important consideration is the 
tact that the late effects of therapy may take 
5, 10, or 15 years to appear. In general, the 
time of onset is an inverse function of the 
dose—thus, the higher the dose the sooner 
the late effects may appear 


DOSAGI 

The lack of uniformity of expressed dosage 
in beta therapy has led to considerable con 
fusion. The terms millicurie-minute (me- 
min.), gram-second (gm-sec.), and roentgen 
equivalent physical (rep) have all been em- 
ployed. This makes it difficult, and at times 
unpossible, to compare the results reported 
by different authors. 

Since the unit of measure for x-rays and 
gamma rays is the roentgen (r), it is urged 
that the roentgen equivalent physical (rep ) 
be adopted as the standard for beta radiation 
each applicator should be calibrated and the 
output in rep/sec. or rep/min. calculated 
Not only will this result in better standardi 
zation of treatment, but it will enable the 
therapist to understand more fully the 
amount of treatment being administered. It 


; 
4 
1 
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OF 


BETA 


LATE OCULAR EFFECTS 


will also allow a more accurate comparison 
of results from different institutions. 

For the purpose of uniformity, all doses 
reported here have been transposed into 
roentgen equivalents physical (reps) unless 
otherwise stated, using the figures of Kroh- 
mer."* The rep here has been measured as 
1 electrostatic unit of ionization per cubic 
the 
Krohmer’s work illustrates the extreme vari- 


centimeter of air ionization chamber. 
ability in output between even essentially 
similar applicators. His maximum variation 
from the mean for the applicators measured 
was 63%, with an average of approxi- 
mately +25%. 

It is essential to appreciate that the output 
of each bulb must be calibrated individually 
under the exact conditions in which it will 
be used clinically. For instance, measure- 
ments by Focht ¢ at the Memorial Center in 
New York 


bulbs gave an output at the surface 


on a few of their glass radon 
about 
three times Krohmer’s value. However, the 
support of the Memorial Center applicator 
allowed a larger area of it to be exposed, 
and it was about 1 mm. closer to the surface 
than the Krohmer bulb. 


in the thickness of the glass will also make a 


A small difference 


large difference in the output. The per cent 
depth-dose curves of the two. institutions 
agree fairly well. 

The potential source of error inherent in 
transposing the various dosages from milli- 
curie-minutes or gram-seconds to reps 1s 
appreciated. However, it is felt that this ob 
jection 1s outweighed by the benefit to be 


derived from a uniform expression of dosage. 


APPLICATORS 

The physical aspects of the sources of beta 
rays have been discussed by Hughes * and 
will not be considered here. Any type of ap 
plicator is capable of producing some of the 
effects to be discussed. The radiation cata 
racts observed clinically and experimentally 
have been produced by the beta rays of the 


radon and applicators. 


+ Focht, E. |] 


author 


Personal communication to the 


RADIATION 


LATE EFFECTS OF BETA RADIATION 

The effects of beta radiation that have been 
observed have appeared up to 15 years fol- 
lowing the completion of therapy and have 
occurred with surface doses of 2,300-33,000 
rep. This is within the range of most pub- 
lished dosage schedules. These effects and 
the approximate doses that produced them 
are listed in Table 1. 


CONJUNCTIVA 
This 


doses of 


Telangiectasis of the Conjuncttva. 


has been observed with surface 


3000-5000 rep and usually begins to appear 
approximately five years after therapy has 


Tapie 1.—Effects of Beta Radiation on the Eye 


Approximate 
dosage 
Effect (Surface) 
(onjunetiva 
Telanglectasis rep 


Keratinization of the epithelium ,000-10,000) rep 


Seclera 


Atrophy 10000-90000) rep 


Cornea 
Superficial punctate keratitis woo rep 
Vascularization rep 


Scarring 5,000 rep 


Uvea 
Iritis 000-27 ,000) rep 
Iris atrophy 0,000- 90,000 rep 
Lens 


Radiation cataract 000 rep 


been completed. It is mainly a cosmetic 
blemish, producing no significant symptoms 
The degree of injection, once fully developed, 
remains quite constant, being aggravated 
somewhat by irritating smoke, exposure to 
sun, and general debility. 

Keratinization of the Conjunctival E pith 
lium.—This has been observed with doses 
of 5,000-10,000 rep. Beginning keratinization 
was observed in one patient treated with 
2300 rep, but the process was not sufhier rth 
advanced to produce symptoms. This com 
plication is seen in conjunctival scrapings 
stained by the Giemsa method and is similar 
to the changes observed in vitamin A de 
ficiency and in keratitis sicca. It has been 
noted especially in patients treated with beta 


radiation for vernal conjunctivitis (vernal 
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catarrh) and when fully developed has been 
a serious complication. When the normal 
mucous membrane of the upper palpebral 
conjunctiva is converted to a keratinized epi- 
thelium, this roughened surface moving over 
the cornea may produce a punctate keratitis. 
This results in severe photophobia, lacrima- 
tion, and blepharospasm. Treatment is rela 
tively ineffective. 

The importance of this sequela is that it 
persists for life and is often more annoying 
and debilitating than the original lesion for 
which treatment was administered, This ef- 
fect should be given serious consideration 
when one is advocating any form of super- 
fieial therapy for this condition, especially 
when it is realized that approximately 90% 
of the cases subside spontaneously with only 
symptomatic treatment. 

We do not believe that the punctate kera- 
titis in these cases is a direct effect of the 
irradiation, since in most instances no treat- 
ment reaches the cornea, owing either to 
adequate shielding or to the method of ad 
ministration, 

SCLERA 

Atrophy of the Sclera. 
scleral necrosis following beta irradiation 
were reported recently by Jones and Reese."* 


Three cases of 


In one case a Sr*’ applicator was employed 
and the dose was only 1500 rep. In another 
case the dose was not known, and in a third 
it was stated as 1OOO me-min. of radium.t 
This ts equivalent to approximately 24,000 
rep on the surface. Two additional cases with 
this complication have been observed. Both 
were treated with a glass radon bulb. One 
received approximately 20,000 rep on the 
surface, and the other, 22,000 rep on the 
surface, They are described in detail in the 
case reports, 

It is felt that a dose of 20,000-30,000 rep 
on the surface is most likely to produce this 
complication, 

CORNEA 

Superficial Punctate Keratitis.—This may 
he a transient effect of irradiation, lasting 
four to six weeks with doses up to 5000 rep 


t Treatment in this case was by means of a glass 
radon bulb. 
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on the surface. When doses in the order of 
20,000 rep on the surface are administered 
directly over the cornea, this effect has been 
observed to persist for five months, with all 
the usual accompanying symptoms. Some 
relief has been obtained by the use of 0.5%- 
1% methylcellulose drops or bland ointments. 
The staining areas may vary in size, shape, 
and number from time to time and oceasion- 
ally are sufficiently severe to require patching 
of the eye for several days. Recurrent ulcera- 
tions may occur with minimal or no obvious 
trauma. 

Corneal Vascularization._-Beta radiation 
has been advocated by others § to eradicate 
corneal vessels. It has been our experience 
that doses up to 5000 rep on the surface have 
little effect on most corneal vessels, especially 
those resulting from alkali burns. With doses 
of 20,000-30,000 rep on the surface, we have 
observed corneal vascularization as a_ late 
effect of therapy. This complication may 
develop up to 12 years after treatment and 
may be accompanied by varying degrees of 
corneal scarring. 

Corneal Scarring. This is an infrequent 
complication of beta irradiation with the 
usual doses employed. In the Memorial Cen 
ter group, which are described in detail 
below, two cases of scarring due to irradia- 
tion were observed (Cases 8 and 9). It is 
our feeling that doses of 25,000 rep or more 
on the surface are necessary to produce this 
complication, 

Uveat Tract 

lritis.-This complication has been ob 
served in two cases treated with the glass 
radon bulb with surface doses of 22,000 and 
27,000 rep, respectively. In one patient 
(Case 8) the iritis was undoubtedly second 
ary to the radiation ulcer, and hence an in- 
direct effect of therapy. In the other patient 
(Case 4) there was no evidence of uveitis 
prior to treatment. Within nine days after 
therapy, the treated eye was markedly in 
jected, the conjunctiva was chemotic, and 
there was a moderately severe iritis, which 
persisted for two months. 


§ References 4, 6, 9, and 10. 
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LATE OCULAR EFFECTS OF BETA 

Glaucoma that could with certainty be 
ascribed solely to the effects of radiation has 
not been observed. 

Iris Atrophy.—This late effect has been 
observed in four cases with surface doses of 
20,000-30,000 rep and appeared from 3% to 
13 years after treatment. If therapy has been 
applied over a small area, as was the case 
in the patients observed, the atrophy is local- 
ized to that portion of the iris beneath the 
area of the cornea treated. In one instance 
this complication was preceded by iritis. The 
atrophy itself produces no symptoms and has 


remained stationary in all instances. 


RADIATION CATARACT 
This 


radiation is 


compleation of more penetrating 
the 


subject of numerous recent investigations 


well known and has been 
This work has been reviewed excellently by 
Ham.*" We have observed eight cases of 


radiation cataract following beta radiation 
with doses ranging from 2,300-22,000 rep on 
the surface.*! In seven of the eight cases the 
cataracts have progressed to maturity. The 
stationary the 


minimum dose. The time of onset of the cata 


lens opacity resulted from 


racts was noted at 3 to 6'% years after treat 
ment m seven of the cases, and in the eighth 
it was observed after 13 years. 

The calculated depth dose at 3 mm. is 230 
to 1120 rep. In all cases, the applicator em- 
ployed was a Monel-filtered bulb, and treat 
ment was applied at or near the limbus. As 
suggested by von Sallmann,** most depth 
dose calculations have been made from the 
center of the cornea to the lens, Actually, 
most therapy is applied near the limbus, 
which is considerably closer to the sensitive 
germinative epithelium of the lens. Experi 
mentally, that 


radiation cataracts can be produced in rabbits 


von Sallmann has shown 
with a Sr“ applicator with surface doses of 
5000 rep. As he pointed out, the rabbit lens 
is undoubtedly more radiosensitive than the 
human lens, but his results demonstrate that 
the radiations from this type of beta appli- 
cator are capable of penetrating sufficiently 
deep to produce this complication. There is 


|| References 15 through 19 


RADIATION 


undoubtedly a considerable individual varia- 
tion 
tion, 


in sensitivity to a given dose of radia- 
However, the fact that a typical radia- 
tion cataract has been observed clinically 
with as little as 2300 rep on the surface 
should be given serious consideration in any 


proposed treatment. 


INCIDENCE OF COMPLICATIONS 

The question arises as to what percentage 
of patients treated with beta radiation are 
likely to develop any of the complications 
mentioned. Many of the cases in which the 
late effects were observed were treated else- 
where, so that the incidence of complications 
cannot be estimated. In the Radiotherapy 
Department of the Institute of Ophthalmol- 
ogy in New York, we have employed grenz 
rays for the treatment of superficial ocular 
lesions. Thus, the only consecutive series in 
which the percentage of complications can be 
calculated is a group of patients treated at 
the Memorial Center in New York. This is 
a small series but does, we believe, give some 
indication of the incidence of complications 
that may be expected within the dosage range 
employed, 

Beta radiation has been used in that hos 
pital since the early 1920's, Twelve cases of 
various types of carcinoma of the conjunctiva 
and cornea have been treated with a radon 


bulb 


millicurie-minutes, has been transposed to 


a form of beta radiation. The dose. in 


roentgen equivalents physical, using the fig 
ures of Krohmer.'* The dose ranged from 
11,000 to 33,000 rep on the surface. Ten of 
these 12 patients have been followed from 
2 to 19 years. The other two have not been 
seen since their treatment and are not in 
cluded in this series. All the 10 patients have 
developed one or more of the complications 
previously described. These were noted 3 to 
13 years following therapy and are listed in 
Table 2, with the number of cases showing 
each effect and the dosage range, 


Ramon Castroviejo, of New has 


York, 


noted the late effects of beta radiation. par- 


ticularly in cases treated for corneal vascu- 
larization. In his article," he states: 
When beta rays were used to obliterate vessels 
as a preliminary step to other surgical procedures, 
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Beta Kadiation and Dosage Range m Ten Cases of Carcinoma of 


Conjunctiva or Cornea 


A 
Paste 2.—Late Effects of 
No. of 
fleet ('ases 
Telangiectasia 
Atrophy of the sclera * 3 
Superficial punctate keratiti« 
Corneal vaseularization 
Corneal searring 
Iritis , 
Irie atrophy ‘ 
Radiation cataract 7 


* One of these cases (L. R.) was reported by Jones and Reese 


overdose often resulted in disastrous results, both 
in keratectomies and in keratoplasties. Very densely 
vascularized corneal opacities, particularly those 
observed after burns with vessels involving the 
cornea throughout its entire circumierentce, and 
especially when the eyes remained permanently ir 
ritated, with pronounced photophobia, did not re 
spond well to beta radiation therapy, either as the 
ole method of treatment or as a preliminary to 
urgery. Enough emphasis cannot be made regard 
ing the undesirable reactions caused by overtreat 
ment with beta rays. | have observed in overtreated 
cases the following conditions requiring enucleation 
absolute glaucoma ; persistent unbearable irritation ; 
perforation of the cornea with endophthalmitis, and 
yreatly delayed healing of the graft with the forma 
tion of fistulae. I insist very strongly on this pomt 
of avoiding overtreatment by irradiation, because 
the complications discussed have been in patients 
treated by individual physicians and organizations 
who reported never to have observed such complica 


tions m their cases 

When one is treating a malignant tumor, 
the possible effects of irradiation are rela- 
tively inconsequential as compared with the 
life of the patient Most of the lesions for 


ig. 1 (Case 1).—Telangiectasis of the bulbar 
conjunctiva, which appeared 11 years after treat- 
ment with 3000 rep on the surface to each of three 
arcas 


Per Cent of 


Total Dose (on Surface) 
10 16,000 rep (650 me.-min.) 
w 29 000 rep (800-900 me.-min.) 
10 7 000 rep (1,100 me.-min.) 
WwW rep (1,000 me.-min.) 
4000-27 000 rep (1,000-1,100 me.-min.) 
000-27 000 rep (900-1,100 me.-min.) 
000 rep (900-1,000 tne.-min.) 
70 11000-27000 rep (436-000 me-min.) 


which beta irradiation is advocated currently 
are benign. Thus, the possible sequelae of 
such therapy assume paramount importance. 
Before deciding upon this form of treatment, 
“Will 


the possible late effects of therapy be more 


one should always ask this question : 
serious than the disease being treated ?” 


REPORT OF CASES 


Case 1.9—This 56-year-old white woman was 
treated for precancerous melanosis (proved by 
biopsy) of the left bulbar conjunctiva with 3000 
rep on the surface to each of three areas. Treatment 
was administered by means of a glass radon bulb 
Figure 1 shows the resulting telangiectasis, which 
appeared 11 years after therapy was completed. A 
recurrence necessitated sub equent exenteration 

Chis complication of therapy is relatively incon 
sequential in this case as compared with the lesion 
treated. However, in benign lesions, especially ones 
that can be satisfactorily treated by other means, the 
possibility of this unsightly late radiation effect 
should be given due consideration 

€ Case 1 is a patient of Dr. A. B. Reese, New 


York, and is used with his permission 


Fig. 2 (Case 2).—Fxternal appearance otf the 
left eye following beta irradiation in childhood for 
vernal conjunctivitis (vernal catarrh). The bleph- 


arospasm 1s apparent 
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Appearance of the conjunctiva 


Fig. 3 (Case 2) 
of the left upper lid of the patient shown in Figure 


2. Scrapings showed keratinization of the epithelium 


\ punctate keratitis is also present 


The 


childhood lor 


CasE 2 left eve of this white man was 


treated in vernal conjunctivitis 


(vernal catarrh) by means of a radium plaque ap 
exact dose is un 


skin the 
fact that the cilia are intact, the dose undoubtedly 


plied over the skin surface. The 


known. From the appearance of the and 


was within the range presently advocated for the 


treatment of this condition. Figure 2 shows the 
external appearance of the lids. The slight tanning 
of the skin and the blepharospasm are apparent 
Figure 3 shows the telangiectasis and scarring ot 


the palpebral conjunctiva. Serapings of the con 
junctiva revealed keratinization of the conjunctival 
epithelium The cornea showed a punctate keratitis 
This was the result of the roughened lid rubbing on 
the cornea and explains the patient's photophobia 
and blepharospasm. This complication of irradiation 
will persist for life and is a source of constant irr 
tation 

Case 3 This 45-year-old Negro woman was 
seen at the Memorial New York, 


2 mm. pigmented lesion on the nasal bulbar con 


Center, with a 


junctiva of the right eye. Biopsy tissue trom a 


similar lesion on the temporal bulbar conjunctiva 


was diagnosed as melanoma. The area nasally re 


ceived a total of 800 me with 


bulb in 


min a radon glass 


two treatments at monthly interval Phis 


amount represents a total surface dose of approxi 
mately 20,000 rep. Five years and three months 
aiter treatment, a radiation cataract was first noted 
This has progressed to maturity. Nine years and 
two months after the last treatment an area ol 


s leral necros! was obser ved She has been followe d 


for 18 vears and 9 months, and there is no « vidence 


of recurrent disease. The affected area in the sclera 
circular dehiscence, 


The defect 


is filled with a yellowish, opaque material which is 


shows a fairly well-demarcated 


through which uveal tissue can be seen 


extremely hard, is very adherent to the underlying 


tissue, and projects above the surrounding con 


junctival surface. Figure 4 shows this area nasally, 


RADIATION 


An 
this 
material for histologic It had the feeling of 
knife, and only tiny fragments could 
be flecked off the surtace 
attempt to 


as well as the nearly mature radiation cataract 


attempt was made to remove a portion of 
study 
calcium to the 
It was deemed unwise to 
entirely, for fear of 


excise the mass 


perforating the globe 
CASE 4 


seen in Vanderbilt Clinic of the Presbyterian Hos 


This 59-year-old white man was first 


pital, New York, with a shiny, white, raised lesion 
with an irregular surface occupying the temporal 
limbus of the left eye. A diagnosis of Bowen's dis 
ease was made by biopsy, and he was referred to 
the Memorial Center, New York, for therapy. The 
tumor was irradiated with a radon glass bulb. The 
area was divided into three parts, each area recety 
ing 9OO me 


min. (approximately 22,000 rep on the 


surface). There was an intense reaction to therapy 
accompanied by iritis, which persisted for two 
months. He has been followed eight years and 
two months. The area treated shows considerable 


ischemia. A radiation cataract, which has progressed 


was observed four 


to maturity, and one-half years 
after treatment. Approximately five and one-halt 
years after therapy, the eye became red and painful, 


and an area of ulceration was noted in the sclera 


near the limbus at 3:30 o'clock. This healed during 
the next month, leaving an area in the selera 
through which the could he een 
Accompanying the ulcer was an iritis, which 
persisted for about three months and resulted in a 


few posterior synechiae temporally, As this quieted 


down, the iris temporally was noted to be atrophic 


The area of scleral necrosis gradually enlarged 


and on one occasion the local ophthalmologist at 


tempted to remove a firm mass trom its center 


The mechanism by which this focal scleral 


Hnecrosi 
\ tumor 
but this 


produced is not understood at this time 


may result in some thinning of the sclera, 


hould become apparent soon after therapy 


when the neoplasm has di apy. ared, In both of the 


hig. 4 (Case 3) \ppearance of the right eye 18 
years after treatment of a melanoma of the nasal 
bulbar conjunetiva. Total dose was 20,000 rep on 
the surface. The scleral necrosis and cataract are 


apparent 
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A. ARCHIVES OF OPHTHALMOLOGY 


Fig. 5 (Case 5).—The left eye prior to operation, 
showing the vascularized leucoma 


cases the necrosis was localized and appeared sey 
eral years after the treatment. Also, in both in 
stances the dehiscences were partially replaced by a 
firm material resembling calcium. It is believed, 
therefore, that these areas represent a late effect of 


irradiation 


Case 5.4-—This 50-year-old white man gave a his 
tory of recurrent bilateral corneal ulcers and iritis 
for many years, treated by local medication, cu 
rettage, and conjunctival flaps. Vision when he was 
first seen was 10/400 ©. 1). and hand motion at I ft 
0. S. Examination showed bilateral vascularized 


leucomas 


Figure 5 shows the left eye preoperatively. ‘The 
dense vascularized leucoma is apparent. The follow 
ing day a superficial keratectomy was done. This 
was followed by 650 © of x-rays (factors unknown), 
with no effect on the corneal vascularization. Dur 
ing the next seven months beta radiation was given 
with a radon applicator to six areas around the 

# Cases 5, 6, and 7 are patients of Dr. Ramon 
Castroviejo, New York, and are used with his 


permission 


Fig. 6 (Case 5).--Appearance of the same eye as 
that shown in Figure 5 nine months after a supet 
ficial keratectomy and beta irradiation. Three days 
later a penetrating keratoplasty was performed on 
this eye 


Fig. 7 (Case 5).—Same eye as that shown in 
Figure 6 four months later. Numerous vessels are 
present in the host cornea 


limbus. The total calculated dose on the surtace 
was 22,000 rep, given in four treatments. Figure 6 
shows the appearance of the left eye nine months 
after the completion of the beta radiation therapy 
[he scarring and vascularization are considerably 
less. At this time the result would appear to be 
successful. The limbal radiation ischemia ts ap 
parent, however. Three days later an % mm. pene 
trating keratoplasty was done. Figure 7 shows the 
eye four months after this last operation. The result 
is still satisfactory, although the graft is quite hazy 
The nasal and temporal limbal areas show some 
ischemia, and there are numerous vessels temporally 
in the host cornea. Figure 8 shows the eye two years 
after the keratoplasty. The marked telangiectasts 
of the conjunctiva and the vascularization of the 
cornea are in large part radiation changes. The 
latter has resulted in clouding of the graft. Ap 
proximately 11 days after this last photograph a 
total penetrating keratoplasty (10.5 mm.) was per 
formed in an effort to improve the vision. A com 
plete iridectomy was done and the lens extracted 
Figure 9 shows the eye six weeks after the last 


operation, The poor union of the graft and the host 


Fig. 8 (Case 5).—Appearance of the eye shown 
in Figure 6 two years later. The late radiation 
changes are becoming apparent. Eleven days later 
a total penetrating keratoplasty was performed 
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Fig. 9 (Case 5) Appearance of the eye shown 
in Figure 8 six weeks after the last operation 


cornea is apparent nasally and below Jecause 


ot a rise im tension, a ecyclodiathermy was pet 


tormed. The secondary glaucoma was not related 


to the beta radiation therapy Iwo conjunctival 


flaps were subsequently brought over the nasal 


edge of the graft in an effort to promote healing 


Figure 10 shows the eye six months after the total 


keratoplasty. The fistula is apparent at 11 o'clock, 


and the graft has become more opaque. The eye 


was constantly irritated and three months later 


was enucleated 


The poor healing was felt by Dr. Castroviejo to 


be due to excessive radiation, and similar cases of 


his have confirmed this opinion. It is our feeling 
should be 


for postoperative use. If 


at present that therapy reserved solely 


radiation is given pre 


operatively, even in conservative doses, the vessels 


obliterated frequently reappear under the stimulus 


of surgery, and additional therapy may be inad 


visable 


CASE 6 This 40-year-old white man had a his 


tory of repeated attacks of kerato-iritis since the 


age of years. kifteen years betore he was first 


seen, an optical iridectomy was done on the right 


eye, without improvement in vision. Seven years 


Fig. 10 (Case 5).—Appearance of the same eye 
as that shown in Figure & six months later. The 
fistula at 11 o'clock is apparent. Three months later 


the eye 


was enucleated 


RADIATION 


\ppearance ot the eye one 
year after receiving 30,500 rep on the surtace to 
eight areas around the limbus. The ischemia and 
beginning telangiectasis are apparent 


hig. Il (Case 6) 


betore he was first seen, a corneal transplantation 


was done on this eye, and three years later a second, 


similar operation was performed, with no visual 


improvement. During the year before his first visit 
beta radiation was given with a radium D applicator 
to eight areas around the limbus of the right eve 
Kach area received one treatment (2400-5100 rep), 
10,500 rep 


counting 


and the total dose on the surface was 


The vision in the right eye finger 


at | ft 


Was 


Figure 11 shows the appearance of this eye 


approximately one year after irradiation was com 


pleted. The postirradiation ischemia around the 


limbus is apparent, as well as the beginning telangi 


ectasis. The ischemia will prevent adequate healing 


alter surgery and makes turther treatment inad 


visable 


Cast 7.— This patient was seen in consultation re 


garding a corneal transplantation. A vascularized 
leucoma of the left 


heta 


cornea had been treated with 


radiation. The type of applicator and dosage 


are unknown. Irradiation had succeeded in obliter 


ating the corneal vessels but had made the eye unfit 


for surgery. Figure 12 shows the late appearance of 


this eye radiation, The telangies 


tasis, the 


alter excessive 


limbal ischemia, and the marked corneal 


scarring are apparent 
Fig. 12 (Case 7).--Late appearance of an eye 
lollowing excessive beta irradiation 


a 
hd 
4 
_ 
__L_ 
— 
715 


4 


Case &.—This 65-year-old white woman was first 
seen at the Memorial Center, New York, with a 
small, round lesion involving the temporal bulbar 
conjunctiva, adjacent to the limbus of the right eye 
at 9 o'clock. The lesion was excised, and the patho- 
logic report was epidermoid carcinoma, Grade 2 
Two weeks later, the area was given 1100 me-min 
(approximately 27,000 rep on the surface) with a 
radon glass bulb. Therapy was applied with motion 
over the involved area. Four weeks later there was 
a deep, ischemic ulcer, with no evidence of infec 
tion, in the treated area. One month later the ad 
jacent cornea became cloudy but did not ulcerate 
The conjunctival ulcer healed in two months, but 
the corneal nebula persisted during the two-year 
period in which the patient was observed. She has 
since been lost to follow-up. 

It is impossible to calculate exactly the amount 
of radiation the cornea received by the method of 
administration. However, since the cornea was not 
involved in the original surgical procedure and 
since there was no evidence of infection at any 
time, it is our feeling that the corneal opacity could 
have been secondary to the beta radiation therapy 

Case 9.This 50-year-old Negro woman was first 
seen in the Vanderbilt Clinic of the Presbyterian 
Hospital, New York, with an elevated, pigmented 
tumor on the temporal side of the left cornea 
Biopsy proved it to be a melanoma, and the patient 
was relerred to the Memorial Center, New York, 
for beta radiation. The area was given 100 m« 
min. with a radon glass bulb (approximately 24,000 
rep on the surface). Within the next two months 
the lesion gradually disappeared, leaving the cornea 
in this area markedly pigmented. Four years and 
five months after treatment superficial scarring wa 
observed, in which there was a vertical, oval ulcer 
but no evidence of recurrent disease The ulcer 
persisted, and when it was observed nine months 
later, its center showed atheromatous changes. The 
patient reported that occasionally a firm material 
would fall out of the affected area. Nineteen months 
after its appearance the ulcer finally healed, leaving 
an irregular, scarred surface, which produced a 
foreign body sensation at times. Twelve years after 
therapy the scar showed some calcification and was 
moderately vascularized 

Other late radiation changes observed in this eye 
were a cataract, which appeared five years and six 
months after treatment and which progressed to 
maturity, and an area of iris atrophy temporally 
under the area treated, which appeared six and one 
third years after therapy 

Case 10.—This 66-year-old white man received 
2300 rep on the surface to the right nasal bulbar 
conjunctiva for the treatment of a lymphosarcoma ot 
the conjunctiva. Therapy was administered with a 


Monel-filtered applicator. Examination five years 
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after treatment showed a typical early radiation 
cataract nasally beneath the treatment area. Vision 
is 20/15. Figure 13 shows the slight telangiectasis 
in the treatment area. Scrapings showed some 
keratinization of the epithelium, which was not suf 
ficient to produce symptoms. This case may be one 
of unusual radiation sensitivity, since the other beta 
radiation cataracts observed have resulted from 
doses of 10,000 rep or more on the surface. Never 
theless, it does call attention to the fact that small 
doses with this type of applicator are capable of 


producing this complication 


SUMMARY 


Conservatism in the use of beta radiation 
in superficial ophthalmic lesions is urged, 
inasmuch as numerous late effects have been 
observed. These are telangiectasis of the con- 


junctiva, keratinization of the conjunctival 


Fig. 13 (Case 10) \ppearance of an eye five 
years after receiving 2300 rep on the surface of the 


nasal bulbar conjunctiva. A radiation cataract 1s 
present 


epithelium, atrophy of the sclera, superficial 
punctate keratitis, corneal vascularization, 
corneal searring, iritis, iris atrophy, and radi- 
ation cataract. 

It is suggested: that the current high- 
dosage schedules be reduced. It is felt that 
doses of 2000-3000 rep on the surface would 
be more judicious and that a surface dose 
of 5000 rep should seldom be exceeded in 
the treatment of benign lesions. 

635 W. 165th St. (32) 
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Edrophonium (Tensilon) in Diagnosis 


5S. ARTHUR BORUCHOFF, M.D., Boston 
and 
BERNARD GOLDBERG, M.D, New York 


Myasthenia gravis frequently involves the 
extraocular muscles. Indeed, eye muscle im 


volvement may be the earliest or the only 


sign of myasthenia gravis. The following 
history 1s presented to portray such a case 
and to call to the attention of the ophthalmol 
ogist a new drug for the diagnosis of myas 
thenia gravis thus far unknown to the oph- 
thalmologic literature 
"From the service of Dr. Truman L. Boyes and 
the Department of Research, New York Ikye and 
Far Infirmary 

Current 
Judd St., 
chott) 


address: Institute of 


London, W. ¢ l, 


Ophthalmology 


England (Dr. Boru 


Fig. 1 tefore edrophonium (Tensilon). Patient 
in gaze to the left. Note marked ptosis of the right 
upper lid and inability to adduct the right eye 
Courtesy of Mr. John P. Goeller, Photographer, 
New York Eye and Ear Infirmary 


yasthenia ravis 


Fig. 2.—Fifteen seconds following beginning of 
injection of 10 mg. of edrophonium. Note disap 
pearance of ptosis and marked improvement 
ability to adduct the right eye. Courtesy ot 
John P. Goeller, Photographer, New York Eye and 
Far Infirmary 


REPORT OF A CASI 


J. C., a 16-year-old white boy, was first 
at the Outpatient Clinie of the New York Eye and 
Kar Infirmary on July 30, 1953, 
“bloodshot Visual 


20/20 O. 1 Physical examination revealed bilat 


seen 


complaining of 


eyes.” acuity was recorded at 


eral bulbar conjunctival injection with no other 


abnormalities: Lids, media and fundi were normal 


Pupillary reactions were normal. No abnormality 


of the extraocular musculature was noted. The con 
junctivitis cleared rapidly and completely on a local 


chemotherapeutic regimen. He was next 


May 5, 1954, 


creasingly 


seen on 
at which time he complained of in 
severe drooping of the upper lids and 
double 


months’ duration 


occasional vision of approximately three 


Because of the presence of ex 
ternal ophthalmoplegia and ptosis, the patient was 


admitted for study 


The general medical examination was entirely 


negative. The only abnormality noted was ocular 
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There was bilateral ptosis, more marked on the 
right, and the eyes were in a position ol constant 
exotropia of about 604, with free alternation ot 
fixation. The vision was unchanged from the pre 
vious examination There was an external oph 
thalmoplegia with involvement of both medial 
rectus and partial involvement of both lateral rectus 
muscles. Vertical motion was partially impaired 
O.U. The pupils reacted promptly to light; the 
accommodation reflex was present, and the fundi 
were normal. Consultation with the E.N.T. and 
neurology services failed to reveal any further ab 
normality C. B.C. urine, fasting blood sugar, 
serology, sedimentation rate, and B.M.R. were 
normal, as were the central and peripheral fields 
and x-rays of the skull, chest, and teeth 

The response to an adequate test dose ol neostig 
mine (Prostigmin) was equivocal, The patient 
was then given an intravenous imjection ot edro 
phonium (Tensilon) chloride, mg (i eo.) 
Within one minute, the patient was able to raise 
both lids (Figs. 1 and 2), and the extraocular 
movements except for adduction of the O.S. be 
came normal The effect of the injection began to 
recede after two minutes, and was completely ex 
pended in five minutes. ‘The patient is being treated 
with oral neostigmine bromide, 30 mg. q.i. d., and 
is somewhat improved on this regimen, although 


some ptosis and exotropia persist 


COMMENT 


Kdrophonium chloride (‘Tensilon; Hott 
mann-Lakoche, Inc.) is a quaternary am 
monium compound, Although it has some 
action as an anti holinesterase compound, Its 
primary mode of action ts direct stimulation 
of the myoneural junction.’ Originally im 
troduced as an antagonist of curare-like 
agents, it was found to have an important 
role in the diagnosis of myasthenia gravis 
and in the treatment of the crises of myas 


thenia gravis 


EDROPHONIUM—DIAGNOSIS OF MYASTHENIA GRAVIS 


Within seconds following the injection of 
edrophonium, the myasthenic patient recov 
ers a remarkable degree of strength in his 
affected muscles without fasciculations being 
noted: a nonmyasthenic subject similarly 
treated will experience no imerease 
strength, and fasciculations are seen The 
onset of action of the drug begins within 30 
seconds (often before the injection is com 
plete) ; it reaches its maximum effect within 
1 to 10 minutes, and declines therealter Side 
effects are infrequent; transient lacrimation 
distorted vision, and a “cramping | sensation 
of the eves and lids, all of mild degree, may 
he noted No side-effects were noted im the 


case reported above 


SUMMARY 


Edrophonium provides ophthalmel 
ogist with a safe, rapid diagnostic test tor 
the investigation of cases ot suspected my 
asthenia gravis. The positive response | 
dramatic, and a myasthenic who gives a 
negative response on testing with neo 


stigmine may respond dramatically to edro 


phonium 
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Clinical Notes, New Instruments and Techniques 


FIXATION FORCEPS 


ALFRED A. NISBET, M.D., San Antonio, Texas 


HIS instrument is a rustless-steel thumb 

forceps curved about 9O degrees, as 
shown in the accompanying three-quarter 
scale illustration. The forceps is available 
with either spring or sliding catch, which 
makes it self-retaining. The serrated, inter 
digitating jaw margins face on the convex 
curve at its distal end. The jaws are 4 mm 
in length 


his forceps was made to my specifications 
about seven years ago and has been found 
useful for rotating the globe in strabismus 
and cataract surgery It may be applied 
easily because the jaw margins are located 
on the outer side of the curve. Bulbar con- 
junctiva alone, or a rectus muscle in addition, 
may be grasped. An advantage gained ts 
that there is less twisting of and trauma to 
tissue held by the jaws while the eye 1s m 
the rotated position 

This forceps may be obtained from the 
Storz Instrument Company 


News and Comment 


SOCIETY NEWS 
Midwest Section, Association for Research in Ophthalmology.—!he Mid 
west Section of the Association met on Saturday, April 30, 1955, at the Mayo Clinic, 
Rochester, Minn. A tour of the Medical Sciences Building and the new Mayo Clini 
Diagnostic Building began at 9 a.m. at Mann Hall, Medical Sciences Building, 321 
Chird Ave.. S. W. Luncheon was served at 11:30 in Mann Hall; the scientifi 
session began at 12: 30 p.m 


The program follows : 
Albert KE. Zeller: Some Aspects of Phenol Coupling im the Cornea and 
Vitreous 
Walter H. Fink: The Nonstriated Muscle of the Human Orbit 
A. C. Hilding: Some Aspects of Healing of the Posterior Surface of the 
Cornea Following Cataract Surgery 
\. H. Riesen: Early Developments of Fixation Responses as Related to 
the Visual I:nvironment 
Christopher 11. Moore: [fleets ot Ultrasound upon Certam Structures ot 
the 
H. A. Swanljung and Frederick C. Bloch Ponography in Provocative 
Fests for Glaucoma 
\. K. Hansen and H. A. Swanljung: Observations on the Investigation 
of Anomalous Retinal Correspondence 
Lee Allen and Hermann M. Burian: New Concepts of Development of 
the Angle of the Anterior Chamber: Studies of Its [embryology and 
Comparative Anatomy 
B. Schwartz and P. J. Leinfelder: Effect of Change in pIt on the Lens 
Metabolism 
KA. Auerbach and Hermann M. Burian: Electroretinographic | vidence 
for the Scotopic Curve During the Photopic Phase ot Dark Adapta 
Paut W. Mires, Chairman 
Ariincton C. Krause, Vice-Chairman 
FRANK W. NEWELL, Secretary 
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Registry of Interesting Cases 


It ts the purpose hi on to record cases on the bi ( t only Vo complete 
view of the literature is attempted and no claim for priority is except when specifically 
tated. Publication of case reports is subject to the concurren the I:ditortal Board on the 

interesting aspects of the case. It 1s requested that the re ts submitted be as brief as ts con 
sistent with inclusion of the pertinent facts, bear a title that is as specific as possible, be prefaced 
hy a paragraph that states why the author feels the case is of interest and be accompamed with 


photographs whenever possible 


SERUM SICKNESS MANIFESTED BY ANTERIOR CHAMBER EXUDATE 


YIERUM sickness generally develops 7 to 12 days after exposure to the allergen 
WJ and is transitory. Nine days after receiving tetanus antitoxin this patient 
developed an exudative reaction with no inflammatory signs in one anterior cham 
her. It improved rapidly with a minimum of therapy \ presumptive diagnosis 
of serum sickness can be made in this case on the basis of the time of appearance 
ind on the transitory character of the disease | could tind no record of such a 
lesion in the literature 

REPORT OF CASI 


G., a white man, age 29, was bitten by a dog on May 22, 1954. At 3 p.m. on May 2 
e Was given tetanus antitoxin at the local hospital. He began to have signs and symptom 
vithin an hour. He returned to the hospital at 7 p. m. (four hours after the injection), at 
which time he had urticaria; swelling and aching of his knees, ankles, elbows; aching of hi 
ips; pruritus; chest pain, and difheult breathing. The intern treated him with methapyrilenc 
(Histadyl), epinephrine, corticotropin, and hydrocortisone The next day he was discharged 
On June | he had pain in the lett eye and marked blurring The pain left shortly but the 
blurring remained. When he was examined on June 4, his vision was 20/20 O.D. and les 
than 20/100 O.S There was no conjunctival or circumcorneal injection The pupil reacted 
vell to light. Slit-lamp examination revealed that the posterior surface of the cornea was 
heavily covered with a fine granular precipitate. le was given atropine to use, and when lhe 


veek later, his vision was better than 20/40 and the precipitate was practically gone 


Mark 


Professional Building, Middletown, Conn 


News and Comment 


GENERAL NEWS 

Joint Ophthalmology and Otolaryngology Meeting, Atlantic City.—1! |i 
\nnual Meeting of the Pennsylvania Academy of Ophthalmology and Otolaryn 
gology in conjunction with the New Jersey Society of Ophthalmology and Oto 
laryngology, the New Jersey Ophthalmological Society, and the West Virginia 
\cademy of Ophthalmology and Otolaryngology will be held at the Hotel Tray 
more, Atlantic City, N | , on May 18, 19, 20, and 21, 1955 

\ scientific program has been planned, with emphasis on instructional course 

and study clubs to bring out practical points in ophthalmology and otolaryngology 

Details of the meeting will be sent to all members of the various societies im the 
spring issue of the Transactions of the Pennsylvania Academy of Ophthalmology 
and Otolaryngology, to be published in April. In the meantime, interested person 
are urged to write directly to the Ilotel Traymore for hotel reservations 

Inquiries regarding the meeting should be addressed to Daniel S. DeStio, M.D 
1006 Highland Building, Pittsburgh 6 

SOCIETY NEWS 

Georgia Society of Ophthalmology and Otolaryngology.—\t the spring 
meeting of the Georgia Society of Ophthalmology and Otolaryngology m= Savan 
nah recently the following officers were elected: president, Alton V. Hallum, M.D., 
\tlanta; vice-president, W. L. Barton, M.D., Macon, secretary-treasurer, 
W. P. Rhyne, M.D., Albany 
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DISEASES OF THE RETINA AND OPTIC 


HENRY P. WAGENER, M.D., Rochester, Minn. 


KETROLENTAL FIBROPLASIA 


Hk CONTINUED interest of oph- 

thalmologists in the problem of retro 
lental fibroplasia is evidenced by the large 
number of papers on the subject that ap 
peared during 1954. Many of these papers 
present evaluation of the effects of adminis 
tration of oxygen to premature infants, As 
noted by Odell,! most of the controversy re 
garding the cause of retrolental fibroplasia 
centers around two major concepts of the 
basic lesion, namely: (1) The primary dis- 
turbance is vascular, as a result of oxygen 
toxicity or anoxia of the retina, and (2) 
edema of the retina develops primarily as a 
result of imbalance of electrolytes from the 
feeding of cow's milk. Odell considers that 
neither factor has been definitely established 
as the cause im all cases. 

Duke-l:lder* thinks that anoxia of the 
retina is the basic cause of retrolental fibro 
plasia, He noted that about 50% of such pa 
tients who were blind showed some evidence 
of cerebral trauma, probably from anoxia; 
they were mentally retarded or deficient. In 
an attempt to determine whether mental re 
tardation in children with severe retrolental 
hibroplasia is due to loss of vision or to cere 
bral damage, Jim and Krause * studied the 
electroencephalograms of 15 patients ranging 
in age from 4 months to 10 years. They did 
not find any definite pattern or consistent 
abnormality. The alterations in the pattern 

From the Section of Ophthalmology, Mayo 
Clinie and Mayo Foundation. 

The Mayo Foundation, Rochester, Minn., is a 
part of the Graduate School of the University of 
Minnesota. 
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of the electroencephalogram during stimula 
tion of the eyes by light did not indicate 
whether or not perception of light was pres 
ent. 

Pathology. Ashton * defines retrolental 
fibroplasia as a primary retinal disease of non- 
inflammatory origin resulting from disordered 
retinal vascularization. He divides it patho 
logically into three stages: (1) proliferation 
of vasoformative tissue in the inner layers of 
the retina with beginning eruption of the 
tissue through the internal limiting mem 
brane into the vitreous ; (2) commencing reti 
nal detachment with formation of fibrous 
strands in the vitreous, and (3) total retinal 
detachment and formation of a dense retro 
lental fibrous membrane. He states that he 
has not seen retrolental tibroplasia in a fully 
matured infant 

Cicatricial Stage.—Reese and Stepanik 
state, however, that retrolental fibroplasia 
does occur in infants of normal birth weight 
They found lesions in 36 eyes of 20 infants 
with birth weights between 5 and & Ib, (2268 
and 3629 gm.). They present an analysis of 
their findings in the eyes of 672 infants with 
retrolental fibroplasia in the imactive phase 
Lesions were found in 1277 of the 1344 eyes 
examined and were of Garade 5 (in which the 
retrolental tissue covers the entire pupillary 
area) in 62% ; 32 eyes were found to be nor 
mal. Dentate or ciliary processes were noted 
in 21%, retinal folds and localized detach 
ment in 6%, microphthalmos in 10%, 
buphthalmos in 3%, and cataract in 3%. 

Incidence in Relation to Administration of 
Oxygen.—Owens * found some manifestation 
of acute retrolental fibroplasia in one or both 
eyes in 73 of 128 infants (57%) who had 


birth weights less than 1360 gm. (3 Ib.). 


- 
q 
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However, the acute phase regressed without 
visible residuals in 44%, and a partial or com 
plete retrolental membrane formed in only 19 
patients (26%). Because of this striking 
tendency to spontaneous regression, Owens 
states that proper evaluation of the incidence 
of retrolental fibroplasia and the effects of 
treatment requires separate listing of acute 
and residual lesions. 


Locke 160 


premature infants (37%) kept in a high 


noted acute lesions in 60 of 


oxygen environment for 10 to 30 days; in 18 
(11%) the lesions were severe. Among 124 
whom was adminis- 


prematures to oxygen 


tered in minimal amounts, only 2 (1.6%) 
had acute lesions, which regressed completely 


in both. 


(jordon and associates * divide their ob 
servations on 211 prematures into four peri 
ods according to the amount of oxygen ad 
ministered. During the first period of “un 
scrutinized” but probably moderate use of 
oxygen, residual lesions were found in 15% 
of 8O infants and retrolental membranes in 
10% 

nized” 
or 


During the second period of “unscruti 


use of oxygen in concentrations of 


more, residual lesions were found 


in 45% of 20 infants and retrolental mem 


35%. 


to administration of 


branes in During the third period 


(transition oxygen in 
lower concentration), residual lesions were 
found in 29% of 14 infants and retrolental 
membranes in 21%. During the fourth period 
(oxygen concentration not more than 40% 
and shorter periods of administration), re 
sidual lesions were found in 8% of 97 infants 


and retrolental membranes in 2%. 

Patz * observed over a six-month period 
120 prematures to whom oxygen was admin 
istered on an alternate-admission basis in 
either high concentration (60 to 70% for 28 
days or longer) or low concentration (less 
than 40% and only for specific clinical indi 
cations). Of the “high” group, 21 (35%) 
had Stage | or 


2 lesions, which regressed 
completely, but 12 


(20%) had advanced 
retrolental fibroplasia. Of the “low” group, 
nine (15% 


) had Stage 1 or 2 changes, which 


* References 9 and 10. 
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regressed completely, and only one (1.7% ) 
\ll the 


lesions in the “high” group developed during 


had advanced retrolental tibroplasia 


continuous administration of oxygen 
Forrester and co-workers '' record the dis 
appearance of retrolental fibroplasia from 
two nurseries for premature children in Man 
chester, England. They studied patients 
who had this disease during a six-year period ; 
with detectable 
lesions aside from myopia or vascular tor 


36 had “permanent changes,” 


tuosity after the age of 6 months, and 21 
were blind. During the years 1947 and 1948, 
they saw only one such patient. During the 
years 1950 and 1951, they found 32 patients 
with “permanent changes”’ 


the 1952 


20 were blind 
1953, they 
found only three patients with “permanent 
changes’; none were blind. The last infant 


“permanent change” 


During 


years and 


with any was born in 
June, 1952. They state that, since October, 
1951, the amount of oxygen used for each 
infant has been severely restricted and that, 
since November, 1951, there has not been a 
case of blindness due to the disease ; the inci 
dence of transient lesions has been reduced 
also. They state, “These observations confirm 
the important role that oxygen plays in trans 
forming a rare sporadic disease into a major 
cause of blindness.” 


Lanman and associates '? compare their 


findings in 36 prematures to whom 69% oxy 
gen was administered for a minimum of two 
weeks and then withdrawn abruptly with the 
findings in 28 to whom oxygen was given only 
when for the relief of cyanosis. Of 


the first group, 22 


needed 
(601%) experienced the 
vascular stage of retrolental fibroplasia and 
8% (22%) went on to the cicatricial stage. Of 
the second group, two (7% ) had the vascular 
stage and none went on to the cicatricial 
stage 

that 
prolonged use of oxygen in high concentra 


Bedrossian and co-workers '* agree 
tions predisposes to the disease, but they 
think that the commonest precipitating factor 
is too rapid withdrawal of supplemental oxy 
gen. The lesions in 68 of 74 patients they 
observed developed after use of supplemental! 


oxygen was stopped, Of 25 infants who were 
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given OO% oxygen and not gradually weaned, 
13 (52% 


who were given 50% oxygen and gradually 


) had retinopathy; of 24 infants 
weaned, only 2 (8% ) had retinopathy. These 
authors made the interesting observation that 
retinal the reti 
nopathy of prematurity is not irreversible 
Detachment 19 of their 74 
patients ; it receded completely in 20 


detachment occurring in 


was present in 


Fortier '* notes that, in the giving of high 


concentrations of oxygen to premature in 


fants, “the oxygen-carbon dioxide balance 
which is important in the regulation of vaso 
motor balance in prematurity has been 
that 


nontoxr0 


ignored.” He sugyests the addition of 


carbon dioxide in proportions to 
the oxygen administered might prevent the 
leads 


constriction of the retinal vessels that 
to retrolental fibroplasia. 

Clinwal evidence Against the Ilyperoxia 
144 cases of 
retinopathy among 1019 prematures weigh 
birth 
ssion occurred in YO (63% ) 


Theory fontaine observed 


ing Jess than 2000 gm. at Complete 


regre ; complete 
retrolental fibroplasia and blindness resulted 
in 40 (28% ). Complete fibroplasia developed 

of the patients who received large 
amounts of oxygen and in 8% of those who 
Hart '® states that, 
in spite of the generous use of oxygen, only | 


received small amounts. 
case of retrolental fibroplasia was observed 
the 
tion of oxygen was gradually reduced 


among 473 infants. Usually concentra 


Denti and Bernardi '* state that the retinop 
athy of Italy 


before Cases 


prematurity was unknown in 
March, 1953. They found 36 
among 122 prematures; 26 had received in 
tensive oxygen therapy, but 10 had received 
little or no oxygen. Complete retrolental fibro 
plasia developed in only 1 patient, although 
detachment of the retina occurred in 10 
\fter critical analysis of the cases of retro 
lental fibroplasia occurring in the Boston 
L.ying-in Hospital, Zacharias and co-work 
that 
support the idea that oxygen therapy, when 


ers '® state their observations “fail to 
measured in duration, is a major or even a 
necessary causal factor in the occurrence of 
this disease.” 
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the incidence of severe cases in 1949, in spite 
of the fact that oxygen therapy of long dura 
tion (an average of 23 days) was used during 
that year.” Also, “no conspicuous change in 
1951 fol 


lowing a marked reduction in the duration of 


incidence or severity occurred in 
oxygen therapy.” 


Blodi 
retrolental 


Pathog NESTS that the 


fibroplasia re 


States 
pathogenesis ot 
mains unknown and that it has not been de 
termined as yet whether the re sponsible bat 
tor Is prenatal or postnatal. He thinks that 
the evidence with regard to the part played by 
in the of this disease is con 


oxygen CAUSE 


tradictory and unconvineing 


Ingalls and Purshottam *” note that similar, 


W not identical, ocular pathologic changes 


may be induced ¢ 


xperimentally by antithetic 
disturbances of oxygenation, namely, either 
They 


rapid differentiation of the 


excessive amounts of oxygen or anoxia 
think that the 


vascular network of the retina during the 


fetal life is a 
determining factor in the development of 


seventh and eighth months of 


retrolental fibroplasia but that additional fac 


tors are the erythrocyte count, concentration 


of hemoglobin, enzymatic and electrolytic 


patterns, body temperature, and humidity 
An optimal supply of oxygen is necessary for 
normal development of the vascular system 
but excessively high concentrations of oxygen 
imitiate abnormal development of vessels in 
the premature retina through a mechanism 
not clearly understood as yet. Keeping the 
premature infant at adult body temperatures 


may be an additional factor. 


\iter a comparative study of 105 prema 
tures and 20 “immatures” (infants born after 
a 40-week gestation but weighing less than 


of the infant and not its birth weight is the 


concludes prematurity 
important factor leading to the development 


of retrolental fibroplasia. Interference with 
the normal process of retinal vascularization 
occurs apparently at the critical period be 
tween the 27th and the 32d week of gestation. 


Krause 


tion of oxygen is a primary cause of retro- 


* expresses doubt that administra 


lental fibroplasia. Thinking that edema and 


| 
] 
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IND OPTI( 
vascular stasis might be caused by disturb 
ance of water and electrolytic balance, he re 
stricted the intake of salt 


human breast milk and succeeded in reducing 


to the amount in 
the incidence of retrolental fibroplasia so 
greatly that the condition developed in only 
one patient in each of the years 1950, 1951, 
1952. Wolfe suggests that thyroidal 
dysfunction either in the mother or in the 


and 


infant may be a factor in the development of 
the retinopathy of prematurity 


Francois and associates ** think that their 
observations on the development of retinal 


lesions obstructive 


associated with chroni 
pulmonary emphysema help to explain the 
probable mechanism of retrolental fibroplasia 
Of 20 patients who had pulmonary emplvy 
sema, they found the fundi normal in all but 


1, who had mild edema at the poles of the 


dises resulting probably from secondary poly 
eythemia. When patients who had cyanosi 
were given oxygen, the arteries became nar 


rowed, the 


veins became dilated and 


more 
tortuous, mild edema developed in the macu 
lar regions, and capillary and flame-shaped 
hemorrhages The 


appe ired in the retina. 


authors explain the retinal lesions on the 
basis of tissue hypoxia resulting from the 
arterial constriction caused by 


exposure to 
oxygen. In similar fashion, the retinopathy 
of prematurity developed, they think, if oxy 
ven Was given in concentrations greater than 


30%. Retrolental fibroplasia did not de velop 


in any of more than 200 prematures given 


10% oxygen for two hours and then main 


tained on 25% oxygen even for several 
weeks 

lletcher states that eyes that are “ma 
ture’ at birth tend to remain normal. How 


ever, about half of infants with birth weights 
less than 1500 gm. and the majority of those 
with birth weights less than 1250 gm. have 


These 


undergo gradual transition to the “mature” 


“immature” fundi 


“immature” eyes 
type with normal adult vascularization of the 
retina. Some of the eyes, however, develop 
at this stage the hypervascular changes of 
early retrolental fibroplasia, which may re 


gress after several weeks or may progress to 
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the cicatricial stage of the disease. Fletcher 


states: 


From the observations reported herem, the disease, 


retrolental fibroplasia, appears to result trom an 


as yet unknown factor or series of unknown tactors 
affecting an immature eye which is passing through 


a period of critical differentiation and maturation 
HHistoloqu 
Yoshioka * 


necropsy from 14 premature infants 
retinas of 10° he 


Changes m I:ves of Intants 
studied the obtained at 
In the 


formation, 


eves 
found rosette 
edema, hemorrhage, and proliferation of glial 
The 


presence ol degeneration in the fetal zone of 


tissue and of the endothelium of vessels 


the paranephros (adrenal) suggested a pos 


sible relationship between adrenal function 


and the development of retrolental fibro 
plasia 
Ward examined LOO pairs ot eves of pre 


nature infants who 


stillborn or who 


died shortly after birth to see whether or not 


were 


histologic evidence might be present to sug 
vest a congenital origin of or predisposition 
to retrolental fibroplasia. In 13% of the eve 
he found an unusual degree of angioblasti 
activity indicated by the presence of increased 
amounts of vasclormative tissue in the nerve 


fiber layer of the 


retina, This was associated 
with low birth weights and incomplete retinal 


vascularization but was not considered to be 


above the upper limit of normal. He did not 
find any nucleus of retrolental tibroplasia 
other than the incomplete retinal vasculature 


characteristic of prematurity 


Reese and Blodi ** examined 122 pairs of 


eyes of infants who were stillborn or who 
died birth state that 


changes typical of retrolental fibroplasia may 


shortly after 


he present in a small percentage of cases. In 
19 pairs of eyes, 12 of which were from pre 
mature infants, they found evidences of 
hematopoiesis in the choroid, vitreous, and 
orbit. This had not been recognized or ce 
scribed previously. They think that the hazi 
ness of the vitreous that has been described 
as an early sign of retrolental fibroplasia may 


be due to this hematopoiesis 


Studies 


studied the effects of admini 


perimental 
Hellstrom 


(;yllensten and 
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tration of approximately 100% oxygen to 
newborn mice, Continuous exposure to oxy 
gen caused retarded formation of retinal ves 
sels and proliferation of the hyaloid vessels 
If oxygen was given continuously for five 
the 
a normal atmosphere and kept 


days and mice were then transferred 
rapidly to 
there for some days, progressive proliferation 
of the retinal vessels occurred, with capillary 
huddings into the vitreous, hemorrhages, and 
progressive foldings of the retina. However, 
these changes were accompanied by progres 
sive proliferation of the hyaloid vessels ; these 
latter changes were most striking if oxygen 
was administered intermittently or continu 
ously without subsequent exposure to atmos 


pherie air 

\shton’s group ¢ reports further on their 
studies of administration of oxygen to new 
kittens 


trations of oxygen at atmospheric pressure 


born They state that high concen 
obliterate the ingrowing vessels in the de 
the kitten. This 
obliterative effect is influenced by the degree 


veloping retina of vaso 
of maturity of the retinal vessels, by the dura 
tion of the exposure to hyperoxia, and by the 
concentration of oxygen. The vessels remain 
closed as long as the animal ts kept im oxy 
gen 
obliteration is irreversible and revasculariza 


(on transferral to air, maximal vaso 


tion of the retina commences from the margin 
of the disc, is abnormal and excessive, and 
extends into the vitreous. The vasoprolifera 
tion is controlled to a certain extent by re 
turn to hyperoxia. The vaso-obliteration 1s 
not prevented by the addition of 5% carbon 
dioxide to the oxygen or by the administra 
tion of tolazoline (Priscoline ) hydrochloride, 


ethyl 


Acetate ) appears to prevent permanent vaso 


but ethyl biscoumacetate (‘Tromexan 
obliteration, perhaps by preventing throm 
botic occlusion of vessels that have been closed 
by spasm 

Patz { again reports that the characteristic 
microscopic changes of human retrolental 
fibroplasia develop in newborn mice, rats, 


kittens, and puppies raised in a contmuous 
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high-oxygen atmosphere. In his opinion, 
rapid withdrawal from concentrated oxygen 
is not obligatory for the production of these 
lesions, although it may accentuate the injuri 
ous effect of continuous administration of 
oxygen. 


\shton and Cook 


dow technique that permits direct magnitied 


‘ developed a limbal win 


observation and photography of the living 


retinal vessels in animals 


the 


However, an 


Oxygen did not 
the adult cat 
immediate effect is 


atfect retinal vessels of 
noted on 
the developing retinal vessels in the kitten; 
within five minutes, the large vessels con 
\fter 
about 10 minutes the vessels dilate, but about 


strict and the capillaries are obliterated 


hours later a delayed effect occurs; 
after about & hours more of continuous hyper 
oxia, the entire retinal circulation is com 


pletely obliterated. After this stage has been 
reached, the circulation may be either opened 
or closed in a period of five minutes by the 
alternate administration of air and oxygen 
Vaso-obliteration cannot be induced in a de 


tached retina 
In a study of the eyes of premature and 


full-term infants, of eves with early retro 


lental fibroplasia, and of eyes from cats and 
rabbits, Serpell 


ot poly saccharide 


found an intimate asso 
granules with de 
retinal vessels and 


cells. These 
proved to be glycogen. Their metabolic sig 


veloping proliferating 


mesenchymal granules were 


nificance has not been determined as vet 
Using the periodic acid-fuchsin stain, Patz § 
noted pronounced positive staining around 
the proliferating capillary buds in oxygen 
treated animals. 
RETINOPATHY IN 


DIABETES MELLITUS 


Heinsius “* thinks that pure diabetic reti 
nopathy (capillary aneurysms, small hemor 
rhages, and small white spots in the retina ) 
may be combined with arteriosclerotic lesions 
or venous changes or both in the retina. How 
ever, Ehlers “ thinks that “simple” and “pro- 
liferating’’ diabetic retinopathy are two funda- 
mentally different disorders and that it is not 
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common for “simple” diabetic retinopathy 


He 
a number of drawings illustrating 


to de, elop into the prolife rative type 
presents 
various types of vascular and connective 
tissue proliferation and calls special attention 
to accompanying rubeosis iridis, « horioretinal 
anastomoses, and production, through venous 
conyestion, of a picture resembling choked 


Hallum 


lateral papilledema in association with mild 


disc. reports development of bi 


diabetic retinopathy in a 55-year-old man who 
had 
papilledema receded in about three months 
Howells 
in 34 of 93 diabetic patients (37% ); 


diabetes of 15 years’ duration. The 


Incidence found retinopathy 
67 % 
of the patients with retinopathy had had dia 
24% 10 to 


for more than 20 years 


betes for less than 10 years, lor 


20 years, and 9% 
in examination of the eyes of 667 diabetics, 
Miratynska-Rusinowa and Lisiecka- Adam 
ska 195 


(29% ), diabetic retinopathy in 129 (19% ), 


found aneurysms in patients 
and optic neuritis in 4. Nonnenmacher * re 


ports that 129 of 614 diabetics | 21% 


) hos 
pitalized during the years 1950 through 1953 
had retinopathy. Ile states that in younger 
patients retinopathy develops atter 10 to 15 
vears of diabetes, whereas in older patients 
it is present after 5 to 10 years He notes 
that 64% of all patients with retinopathy and 
86% of the patients with the severer forms 
He thinks 


that the incidence of hypertension in dia 


of retinopathy had hypertension 


betics had decreased during the years of sub 
nutrition and had increased with improve 
ment mn nutrition, 

Porstmann and Wiese *’ found that 326 of 
720 diabetics (45.3% ) examined during the 
years 1950 through 1952 had retinopathy ; 
The 


average duration of diabetes in the patients 


12 (1.7%) had retinitis proliferans 


without retinopathy was 6.8 years, wherea 
in the patients with retinopathy it was 13 
vears. However, 83 of 315 patients (26% ) 
with diabetes of less than five years’ duration 
They think that this un- 
usually high incidence may be explained by 


had retinopathy 


delayed symptomatic manifestations of exist 
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ing diabetes during World War II and the 
postwar years 
Between 


Relationship Retinopathy and 


Intercapillary Glomerulosclerosts. 
tana *! concludes from his studies that inter 
capillary glomerulosclerosis 1s instrumental 
in determining the appearance of diabetic 
retinopathy. Dana,** however, agrees with 
the more generally accepted view that both 
Kimmelstiel-Wilson disease and retinopathy 
are manifestations of a basic vascular disease 
Using as the sole diagnostic criterion the 
presence of lumpy loops or hyaline masses in 
the glomeruli, he verified 57 cases of Kimmel 
stiel-Wilson disease. In 90% of these cases, 
extensive retinal aneurysms were found either 
ophthalmoscopically or in flat preparations 


He thinks 


milder 


of retinas obtained at 
that the diabetes 


necropsy 
tended to become 
and acidosis rarely occurred after this syn 
drome appeared, Beardwood || does not agree 


with this last statement 


Sauer and Koch “ note that, in spite of the 
fact that the age distribution and duration ot 
diabetes are approximately the same in the 
various types of diabetic retinopathy, albu- 
minuria is present in 75% to 80% of patients 
who have venous disease with or without 
proliferation and in only 15% of patients who 
have ordinary diabetic retinopathy, They 
think that the same pathogenic factors, as yet 
unknown, must account for the development 
of both proliferative retinopathy and glomer 
ulosclerosis. They note that 20% of patients 
who had proliferative retinopathy died within 
three years, whereas only 3% of patients who 
had ordinary diabetic retinopathy died within 
such a period. 

Pathogenesis.—\n 165 patients with dia 
betes of 15 to 25 years’ duration, Lundbaek ** 
found retinopathy in 80%, 


25%, occlusive vascular disease in the lower 


nephropathy in 
extremities in about 25%, and neuropathy in 
5%. He thinks that these are manifestations 
of a specific diabetic vascular disease whose 
pathogenesis is unknown. Ditzel *° states that 
modern hypotheses suggest that a metabolic 

Beardwood, J tn 
p 211 


_ in discussion on Dana,*? 
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disorder of the simple polysaccharides (glyco 
yen) the 


(mucopolysace harides ) 


or of polysaccharides 


the 


comple 
involves base 


ment membrane of the capillaries, and im- 


pairment of the circulation in the terminal 
peripheral vascular system leads to prolonged 
suboxygenation and subnutrition of the endo 


thelium. Nastri and d’Ermo * think that re 


duction in the protein content of the blood 
-and increase in beta and gamma globulins 
may predispose to the development ol retinop- 
athy. lannaccone and Kornerup determined 
the plasma lipids in 100 diabetics and found 
the average values to be greater in the 41 
with retinopathy than they were in the 59 


without retinopathy 


Siliato panereatectomized eight dogs 
four were given insulin and a lipotropic tac 
tor (anti-fatty-liver factor) and did not show 
any changes in the fundus in six weeks; in 
the other four, which were given only insulin, 
disseminated retinal hemorrhages appeared 
during the fourth week and gradually in 
creased, He concludes that alte red metabolism 
of fat is important in the pathogenesis of 
diabetse retinopathy 

Becker's group *” reviews the evidence tor 


excessive adrenal cortical function in dia 


betics with and Kimmelstiel 


Wilson disease and states that “it would ap 


pear that a vitamin [,, deficiency as well as 


retinopathy 


increased adrenal cortical activity are in 


volved in the pathogenesis ot diabetic retinop 


athy and the Kimmelstiel-Wilson lesion.” 


Becker and associates °° elaborate further on 
this subject and suggest the possibility that a 
disordered metabolism of mucoids or lpopro 
teins may be a pathway of interaction between 
diabetes, vitamin By,2 and the hormones of 
the adrenal cortex in the production of dia 
betic retinopathy and nephropathy 
(Goodman *' notes that retinopathy is asso 
ciated with generalized increased capillary 
fragility or permeability. He states that the 
concept that retinopathy and glomeruloscle 
rosis are caused not alone by lack of insulin 
but by the predominance of the pituitary hor 


mones or cortical adrenal hormones or both, 
“though inviting, is still hypothetical and 


awaits confirmation.” 
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Relation of Re tinopath y to Control of Dia- 
hetes state 
that retinal changes are more likely to occur 


Landaburu and co-workers 
in poorly treated patients than in those sub 
mitted to prompt, efficient treatment, ade 
quate from the start and continued without 
intermissions. Beardwood and Trueman 

think their findings in 385 unselected patients 
supported the view that rigid control of dia 
betes does reduce the incidence of retinopathy, 
especially of the severer grades 
had 


found 62 


In 150 pa- 


tients who long-standing diabetes, 


Scott (41%) with retinopathy 
He could not demonstrate that control of the 
diabetes was a definite factor in the preven 
tion of retinopathy, as the diabetes was con 
sidered to be uncontrolled in 30 of the pa 
tients with retinopathy and controlled in the 
remaining 32. However, 72% of the patients 
who had retinopathy were “defaulters” and 
came for check-ups only irregularly. Barach $ 
states that retinopathy may develop in well 
controlled diabetes but it i to be less 


when the 


likely 


severe and destructive than it is 


disease is uncontrolled. Howells *’ apparently 
found a higher incidence of retinopathy in 


had 


than in those whose disease 


patients who well-controlled diabetes 


was not so well 
controlled. Yet he states that prevention ot 
retinopathy is the most important and chal 
lenging problem in the management of dia 
betes and that it 1s foolish to ignore the im 
portance ot proper and adequate control of 
diabetes, parti ularly with regard to chet 
Treatment of Retinopathy of Diabetes 
Nonnenmachet recommends the best pos 
sible care of diabetes so as to prevent varia- 
tions in blood sugar if possible; he advises 
use of vitamins C, P, and Kk to combat bleed- 


ing tendencies and administration of sex 
hormones for their effect in inhibiting adre- 
nocortical function, In addition to these meas- 
ures, Heinsius"* suggests use of calcium, vita- 
min FE, and, if indicated in individual cases, 
vasodilators, anticoagulants, and resorptives 
He states that progression can be controlled 
in 40% to 60% of cases. This appears to be 
tried 


a rather optimistic figure. Botton” 


{ Barach, J. H., in discussion on Dana.*? 
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various types of treatment, including those 


just mentioned, in 115 patients; only 9 
(78%) showed any improvement. Meh! 
hose ** found specific retinal changes im 64 


of 540 diabetics He treated them 
with rutin but did not obtain any predomi 
He thinks that it 
might be worth while, however, for all dia 


the take 
pre yphy lactic 


(13% ) 


nantly positive results 


betics, especially young, to rutin 
lives as a 


Hot! 


ski ®’ gave alpha-tocopherol for 15 months 


throughout their 


against retinopathy. De and Ozazew 
to 12 patients who had diabetic retinopathy 
uncomplicated by hypertensive changes; tt 
did not have any demonstrable effect on the 


progress of the retinopathy and did not im 


prove Vision 
Palmer and Waldman * think that further 
trial of combined treatment with male and 


female hormones is warranted 


Nordlow and 


associates °” treated 15 males with male sex 


hormones and 12 females with various female 


hormones; improvement was noted in two 


patients who had severe retinopathies, one a 
man and one a 


woman. Becker and co-work 


ers state that a series of 20 patients with 
diabetic retinopathy treated with testosterone 
and vitamin By,o for more than nine months 


failed to show any improvement 
state that they re 


moved the pituitary gland from four patients 


Luft and Olivecrona ‘ 


with diabetes and retinopathy and from seven 


with malignant hypertension state : 


So far malignant hypertension seems not to be 
suitable for this operation, at least mot until some 
form of pre-medication or some change im the 


technic makes it possible to avoid the ensuing acute 
cerebral edema. The same holds true for diabetes 
mellitus 

HYPERTENSIVE DISEASI 


O phthalmoscopic Changes By assigning 
weighted values to the various ophthalmo 
scopic signs of hypertension, Minsky # was 
able to which the 


severity of the hypertensive state could be 


construct a formula by 


appraised and an estimated diastolu pressure 
could be calculated. He thinks that an esti 
mated pressure greater than the actual pres 
sure indicates either a remission in the hyper 


# References 61 and 62 
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tensive disease or a decrease in blood pres 
sure due to shock, closure of the coronary 
vessels, or myocardial failure; an estimated 
pressure less than the actual pressure sug 
gests a psychogenic component in the in- 
crease of blood pressure 

Olmsted ® calls attention to the different 
types of arteriosclerosis that occur in the eye 
and to their differential diagnostic features 
He notes that the one definitely diagnosty 
sign of atherosclerosis is the visible athero 
sclerotic plaque and that, although the ce 
velopment of edema of the retina and optic 
dise is generally considered to indicate tran 
sition from the benign to the malignant phase 
of essential hypertension, spontaneous renis 
sul occur, Dehe describes and 


pictures various types of arteriovenous cros 
sing phenomena observed in 311 patients whe 
had hypertension and 58 who had arterio 
sclerosis of the senile type. In his opinion, 
the crossing phenomena result from prolitera 
tion of the common adventitia of the artery 
and vein at the point of crossing and not from 
pressure of the artery on the underlying vein 


ilson 


nal lesions in hypertensive disease and ex 


discusses the significance of ret 


presses the opinion that papilledema im pa 
tients who have hypertensive retinopathy ts 


most 


frequently evidence of the increased 


intracranial pressure that accompanies hyper 
tensive encephalopathy. However, Taylor and 
state that 


creased pressure of the cerebrospinal fluid, 


co-workers papilledema, 


md encephalopathy are to be regarded a 


specific, but as yet unexplained, manifesta 


tions of hypertensive disease, unrelated as to 


cause and effect 


They checked the pressure 
of cerebrospinal fluid of 200 patients with 
hypertension ; 87 of LOO patients with essen 
tial hypertension without papilledema and 57 
of 100 with papilledema had cerebrospinal 


fluid under normal pressure. 


Hypertension in Toxemia of Preqnane 


states that vascular 


Chesley ‘ constriction 


appears not to be a primary factor in pre 


eclampsia and eclampsia, as other abnormali 
ties typical of the syndrome often precede it 


Finnerty °° notes that true toxemia of 


cy 
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nancy can be differentiated from hypertensive 
vascular disease in a pregnant woman by ex 
amination of the ocular fundi, Characterists 
of true toxemia is superficial edema of the 
retina (retinal “sheen”) in association with 
retinal vessels that are normal except for 
segmental arteriolar spasm Retinal arteriolo 
clerosis of the hypertensive type alone indi 
cates hypertensive vascular disease that has 
preceded pregnancy. If retinal “sheen” is as 
ociated with hypertensive arteriolosclerosis, 
toxemia is superimposed on hypertensive vas 
cular disease. Residual permanent vascular 
damage was found in 20 of 45 patients who 
had had true toxemia of pregnancy 

In a woman in whom severe acute hyper 
tensive retinopathy had appeared during the 
eighth month of pregnancy, Meisner and 
Unger ® found at necropsy a pheochromo 
eytoma, neurofibromas in the skin, and cellu 
lar fibromas in the irts 

Coarctation of the Aorta Sonnet ex 
presses the opinion that the tortuosity of the 
retinal vessels seen in association with coar 
tation of the aorta is not caused by the hyper 
tension but is a congenital anomaly, as it may 
involve the arteries or the veins or both and 
is not changed after surgical correction of the 
coarctation. He found tortuosity in 12 of 24 
cases. Arteriolar narrowing, focal constri 
tion, and sclerosis caused by the hypertension 
may be superimposed on the congenital tor 
tuosity. Bonnet found a single hemorrhage im 
the retina in two cases 

Treatment of Hypertension.— \ number ot 
articles on the treatment of hypertension with 
various of the newer drugs have made ref 
erence to associated retinal lesions. Favorable 
response to treatment as evidenced by reces 
sion of the retinal lesions has been reported 
hy Gifford and associates," by Herbeuval and 
co-workers,* by Livesay and associates,"* by 
Moyer’s group,’® and by Smirk.’* However, 
Hughes and co-workers * report that, while 
70% of 17 patients who had Group | hyper 
tension responded well to treatment with 


reserpine (Serpasil), only 27% of 11 patients 


* References 72 and 73 
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with Group 3 hypertension responded to 
such treatment, Herbst ™ states that the reti- 
nal lesions were improved by treatment with 
three hydrogenated ergot alkaloids ( Hyder- 
gine) in two-thirds of patients who had “red” 
hypertension but in only 2 of 10 patients who 
were in the transitional stage from “red” to 
“pale” hypertension or who had well-de- 
veloped angiospastic retinopathy Shapiro and 
Grollman ™ state that hospitalized patients 
treated with hydralazine alone or with hy 
dralazine and hexamethonium showed only 
infrequent and transient decreases in blood 
pressure directly induced by the drugs in 
doses that could be tolerated. Such clinical 
improvement as was noted, including re 
gression of the retinopathy, was not always 
correlated with observed depression ot the 
blood pressure 

Grob and Langford *® report that during 
oral treatment with hexamethonium, retinop 
athy receded in two of seven patients, papil 
ledema receded in three of seven patients and 
vision was improved in one Of six. Under 
treatment with hexamethonium and hydral- 
azine (Apresoline), retinopathy receded in 
seven of nine patients, papilledema receded in 
two of four patients, and vision improved in 
two of four. Among 30 patients treated orally 
with hexamethonium, dilated pupils devel- 
oped in 5 and blurred near vision in 7. Among 
24 patients treated with hydralazine ( Apres 
oline), 4 experienced conjunctivitis, lacrima 
tion, photophobia, and periorbital edema. In 
two patients who had malignant hypertension, 
reduction of blood pressure to normal or 
nearly normal levels was accompanied by 
transient loss of vision due to reduced blood 
flow to the retina. 


Hypertension in Unilateral Renal 

Howard's group reports on six patients 
who demonstrated that hypertension in man 
can be produced by unilateral renal ischemia 
and can be cured by nephrectomy. Hyper- 
tensive retinopathy was present in four of 
the six patients; in two there was associated 
papilledema. The retinopathy receded com 
pletely in three patients after nephrectomy 


and was receding in the other patient at the 
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time of the last examination. The fundi were 
normal in one patient and showed only artert 
olose le rosis in one. 


Schaffer and Markowitz “* analyze the re 
sults obtained in the treatment of hyperten 
sion by unilateral nephrectomy in 127 pa 
tients, including 4 of their own. Blood pres 
sure was reduced in 28 of 30 children, the 
reduction being to normotensive levels in 20 
Blood 
adults, with reduction to normotensive levels 


in 41 


and disappearance of papilledema and reti 


pressure was reduced in 56 of 97 


Increase in caliber of the retinal arteries 


nopathy have been observed repeatedly, they 
state; however, the presence ofr absence ot 
changes in the eyegrounds before nephre« 
tomy appeared to have little bearing on the 
outcome 
Adrenalectomy in IH ypertenswe Disease 

Bowers * reports the results obtained after 
bilateral adrenalectomy in the treatment ot} 
27 patients who had severe hypertension, 1 
cluding 11 who had malignant hypertension 
He states that the blood 


creased to normal levels in 20 of the 21 pa 


pressure was de 
tients who survived the operation; the retinal 
lesions improved, and in one patient, pat 


ticularly, vision improved re markably 


RETINAL ARTERIAL AND ARTERIOLAR 
OCCLUSION 
Presto “* reports bilateral blindness with 


the ophthalmoscopic — picture of ischemic 
edema of the retina resulting apparently from 
a postoperative decrease in blood pressure to 


shock Vision 


not regained in spite of treatment with papay 


levels concomitant with was 


erine, tolazoline (Priscoline), and block of 


the stellate ganglion Perese and co-workers” 
report a case of unilateral partial closure of 
the central artery of the retina that occurred 
during arteriography employing 1odopyracet 
(Diodrast). Areas of ischemic edema were 
present in the retina and three plugs were 
visible in branch arterioles. Central vision 
gradually returned to normal but contraction 


of the Wittich *® de 


scribes a case of juxtapapillary chorioretini 


visual field persisted 


tis complicated by closure of a cilioretinal 


NERV] 


artery that he thinks was caused by edema 
and exudation in the surrounding retina 
Results of Treatment.—Remler™ gave 
llvdergine to tive patients who had closure 
of the central artery associated with hyper 
tension; vision was not improved, Some im 
provement in the visual fields was noted in 
one case of closure ot the central artery and 
in three of closure of branch arterioles that 


did 


have hypertension, Payne and Reed ** traced 


occurred in younger persons who not 


the records of 73 patients who had retinal 


arterial occlusion, 22 of whom had been 


treated by the retrobulbar injection of acetyl 
choline They state that treatment ot 
questionable value, as improvement in vision 
was recorded in only 1 of the 73 patients 
retrobulbar im 
the 


authors think that these complieations were 


Ocular palsies followed. the 


jection of acetylcholine in five patients ; 
caused by action of the acetylcholine itself 
and not by trauma from the needle 
Gjuillette and Mayer °° report the success 
ful treatment of a patient who had throm 
hosis of the central artery in whom they were 
able to start treatment within 40 minutes of 
the onset of loss of vision. emergency treat 


ment consisted of the inhalation of amyl 


nitrite, retrobulbar block with procaine, and 
\dmin 


istration of heparin and bishydrox yeoumarimn 


intravenous injection of papaverine 


(Dicumarol) was started about one and 


three-fourths hours after the onset, and use 
acid, and seda 


\dmin 


istration of nicotinic acid was then continued 


of anticoagulants, nicotini 


tives was continued for six days 


for about six weeks, at which time the vision 


and visual fields were normal 


OCCLUSION OF RETINAL 


Zeeman °° 


“venous lusion” to 


Ennema and prefer the term 


“venous thrombosis,” 


as they think that true thrombosis is rarely 


encountered except im association with in 


flammatory or infectious processe Phe inti 


mate relation of the site of occlusion with 


structural peculiarities at  arteriovenou 
crossings and at the lamina ecribrosa 


that 


ugyest 


the immediate cause of occlusion may 


7 


4 

2 

| 


i 


be mechanical. Occlusion of the trunk of the 
central vein has all the characteristics of 
simple persistence of the physiologic collapse 
of the vein. Inability of the vein to reopen 
might be due to decreased inflow of blood 
through an organically narrowed central 
artery, to an Increase in intraocular tension, 
or to funetional circulatory stasis. They 
note that vision was rather good in 19 of 36 
private patients who had occlusion of branch 
vessels but was less than 3/60 in 19 of 22 
patients who had occlusion of the central 
vein, However, 19 of 77 persons (25% ) who 
had occlusion of the central vein seen in the 
Wieder 


reports two cases of thrombosis of 


outpatient clinic had fair vision 
sheim 
the central vein in patients who had hyper 
tension and arteriosclerosis which he 
thinks the precipitating cause was physical 
overexertion and local trauma to the orbital 
region 

Lister and Zwink” describe four types 
of anatomic end-results of occlusion of the 
central or tributary veins, namely, minimal 
formation of new vessels with probable re 
canalization, efficient by-passing of — the 
occluded portion of the vein, inefficient re 
placement of the occluded vein by numerous 
fine new channels, and retinitis proliferans 
They state that 4 of 12 patients (33% ) who 
had thrombosis of the central vein and & of 
13 patients (62%) who had thrombosis of 
a tributary vein recovered 6/12 or better 
vision. 
Occlusion.—Do 
rello”® noted definite improvement in vision, 


Treatment of Venous 
visual fields, and ophthalmosecopic appear 
ance in six of seven patients who had throm 
bosis of the central or a branch vein treated 
with ethyl biscoumacetate (Tromexan Ethyl 
\cetate). Remler™ stated that one patient 
with thrombosis of the central vein and two 
with thrombosis of a branch vein made good 
recoveries under treatment with Ilydergine 
but that the recovery was not more rapid 
than with other methods of treatment 


The value and advisability of treatment 


of retinal venous occlusion with trypsin are 


as yet unsettled. Siliato “* reports that intra 


venous injection of a fibrolytic enzyme of 
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pancreatic origin had no effect in four pa- 
tients who had long-standing thrombosis of 
the central vein; however, in four other 
patients in whom treatment was_ started 
immediately after the onset, recanalization 
of the vein and regression of edema and 
hemorrhage were observed. In a patient with 
thrombosis of the central vein treated with 
intravenous injections of trypsin for five 


days, Hopen noted slight improvement in 
vision but no. significant change in_ the 
fundus 

Cliffton ** states that use of trypsin in 
thrombophlebitis and related conditions 1s 
still controversial. Peck? said: 


\ great deal more study needs to be done before 
this drug can be freely used in the treatment ot 
patients. It may be that the dangers and reactions 
associated with trypsin will seriously limit the use 
of this particular enzyme when it is administered 


itravenously 


laylor and associates state that neither 
large nor small amounts of trypsin admin- 
istered intravenously have any effect on arti- 
ficially induced intravascular throm. Be- 
cause of the dangers associated with its 
administration in sufficiently large doses to 
produce measurable effects on the mechanism 
of blood clotting, the use of trypsin for 
therapeutic purposes in man is not justified 

Fisher and Wilensky state that, be- 
cause of the untoward reactions from intra- 
venously administered trypsin, they have 
discontinued its use. However, they have 
not noted any local or constitutional reactions 
from trypsin given intramuscularly, and 
they found that it had a definite tendency 
to shorten the course of acute thrombo 
phlebitis. They do not mention treating any 
ocular conditions. Innerfield '°° records his 
observations, which indicate the safety of 
trypsin given intramuscularly over a long 
period. He thinks that, in addition to — its 
acute anti-inflammatory effect in’ thrombo 
phlebitis, it also has a salutary effect on the 


obtained 


clot itself. Hopen and Campagna 
good results in the treatment of a variety of 
ocular lesions with trypsin given intramus 
cularly. They did not observe any untoward 


ocular or systemic reactions 


4 
(1. 
2 
| 
| | 
= 

ir 


DISEASES 


CRANIAL (TEMPORAL) ARTERITIS 


Heptinstall and associates report their 
observations on 14 patients who had tem- 
poral arteritis. One of their patients was only 
48 years old, and one had diplopia. Seven 
had visual disturbances; two were blind in 
one eye, and two were blind in both eyes 
In the 3 fatal cases, nec ropsy demonstrated 
widespread vascular changes affecting the 
aorta, the large arteries of the limbs, and the 
branches of the carotids. The histologic pic 
ture was distinctive, being similar to but not 
identical with that of polyarteritis nodosa 
\rteritis was demonstrated histologically in 
both ophthalmic arteries in one of the cases 
of bilateral blindness, but the vessels were 
not completely occluded and the loss of 
vision was caused apparently by infarction 
of the occipital cortex on both sides, In 
another case, in which papilledema, hemor 
rhage, and exudate were seen ophthalmo 
scopically, histologic evidences of arteritis 
were not found in the ophthalmic or central 
retinal arteries 

Cordes * reports two cases of temporal 
arteritis and calls attention to the fact that 
the ocular symptoms in this syndrome may 
postdate by several weeks or months the 
time at which the temporal arteries are most 
acutely inflamed. Bassler '’* reports a case 
of bilateral blindness with the ophthalmo 
scopic picture of neuroretinopathy Use of 
vasodilators and antibiotic therapy was of 
no avail. Siegert thinks that ischemia of 
the optic nerve is caused by closure of small 
nutritive arteries of the optic nerve and not 
by obliteration of the central retinal or 
ophthalmic artery. He states that extirpation 
of the diseased temporal artery in cases with 
unilateral involvement is reliable prophylaxis 
against involvement of the other eye. How 
ever, Schirmer’ states that a successful 
result from resection of the temporal artery 
is hardly to be expected heause of the pecu 
liarities of the disease. He reports a case of 
bilateral blindness with the ophthalmoscopi 
picture of optic neuritis in one eye and 
occlusion of the central artery in the other 

Bonnet calls attention to the fact that 


sudden permanent loss of vision associated 
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with temporal arteritis may be preceded by 
episodes of amaurosis fugax. \s long as the 
erythrocytic sedimentation rate remains in 
creased, the disease is not cured and there 
is danger of ocular changes. He thinks that 
involvement of the central retinal artery 1s a 
part of the general arterial disease and not an 
extension from the lesion in the temporal at 
tery. He states that limitation of ocular rota 
tion might be caused by involvement of either 
the muscles themselves or their nerve supply 
He advises biopsy of a temporal artery in all 
cases of sudden loss of vision in. elderly 
persons. He considers administration of cor 
tisone and corticotropm the treatment ot 
choice for temporal arteritis, but he states 
that these agents do not prevent ocular com 
plications and do not restore lost vision 
Krysta'°* agrees with this opinion, On the 
other hand, Chapin and Frost '’* think that 
use of cortisone ts effective in causing remis 
sion of the arteritis and in preventing com 
plications and damaging sequelae 

Meyerratken reports two cases of bi 
lateral blindness of sudden onset due to 
ischemia of the optic nerves. Biopsy of the 
temporal artery revealed the typical changes 
of temporal arteritis in one case, but only 
obliterative endarteritis was found in the 
other. 


CHORIORETINITIS IN TOXOPLASMOSIS 


Congenital Toxoplasmosis.-Kimura and 
co-workers !!' observed 47 cases of uveitis in 
children less than 16 years of age. Posterior 
uveitis (chorioretinitis) was present in 29, 
and a presumptive diagnosis of toxoplas 
mosis was made in 10 of these; roentgen 
ograms of the head were positive in pa 
tients. Cases of chorioretinitis in congenital 
toxoplasmosis are reported by Long,” Mas 
ters!" and Glees.''® Toxo 
plasma cysts were found in the brain in one 
of Lavat’s cases Toxoplasma pose udocysts 
were demonstrated in the frontal lobe of 
Glees’s case, and small structures were found 
in the retina that resembled pose udoecysts but 
were too small for definite identification 

Toxoplasmic Chorioretinitis Adults 


Jacobs and associates ''7 did serologic tests 
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on 21 adult patients in whom the diagnosis 
of toxoplasmic chorioretinitis had been 
established by the finding of the specific 
organisms in the retinal tissues on histologic 
examination. Results of the dye test for toxo- 
plasmosis using methylene blue were positive 
in all patients, but in varying antibody titers. 
The authors conclude that the only result of 
this dye test that can be considered definitely 
significant from a diagnostic standpoint is a 
completely negative one, as a titer of 1: 256, 
for instance, is no more definitely diagnostic 
than a lower one. 

\ number of authors discuss the clinical 
and serologic diagnosis of ocular toxoplas 
mosis in the adult; among them are Woods's 
group,t Ashton,t Hogan,§ Hudson,|| Fair,’* 
Cathie, and Smith.'** The consensus ap 
pears to be that an increasing titer is more 
significant in diagnosis than the result of 
any single test. However, Woods and his 
associates, as well as Hudson, list titers that 
they consider significant for patients of dif 
ferent ages; in persons more than 20 years 
of age, they think the titer should be more 
than 1:64 to be significant. Woods’s group 
state that titers obtained in dye tests were 
less than 1: 256 in 90% of “normals” more 
than 20 years of age. They think that it is 
necessary to establish significant values for 
titers because, from a practical standpoint, 
the average ophthalmologist must base his 
evaluation of an individual case on the results 
of a single dye test 

Smith '* expresses the opinion that the 
organisms of toxoplasmosis invade the retina 
initially, as noted by Ashton,# and that the 
resultant lesions are found in the posterior 
segment only. In more than 100 cases of 


+ References 118 and 119 
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§ Hogan, M. J., in discussion on Woods and 
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active anterior uveitis, he found only the 
same evidences of Toxoplasma antibodies as 
would be present in healthy persons of sim 
ilar age groups. Woods and his associates 
conclude from their survey that intection 
with Toxoplasma is the probable etiologic 
factor in approximately 25% of cases of adult 
granulomatous uveitis. The most frequent 
lesion is “focal” choroiditis; however, 10 
cases of generalized granulomatous uveitis 
and 5 cases of retinal periphlebitis with sec 
ondary hemorrhage into the vitreous were 
noted among the 58 presumptive cases of 
toxoplasmosis. This disease was the possible 
cause also in two cases of optic neuritis 
These authors state that there appears to be 
a 20% to 25% margin of error in the inter 
pretation of results of a single dye test as an 
index of the possible presence of toxoplas 
mosis. On the basis apparently of a single 
dye test resulting in a titer of 1:64, Carreras 
Duran '** ascribes to toxoplasmosis a case 
of retinal periphlebitis associated with ab 
normality of the plasma proteins 

The reports by Jacobs and associates * 
are of particular interest and significance 
\ 30-year-old man had had recurrent chorio 
retinitis in one eve for 814 years. The eye 
was blind and painful and was enu leated 
Pseudocysts containing spherical forms of 
Toxoplasma were present inthe necroti 
part of the retina and in the adjacent choroid 
The identity of these parasites as living 
Toxoplasma gondii was established by sero- 
logic and cross-immunity tests after cultures 
and animal inoculations 

For the treatment of toxoplasmosis, 
Eyles recommends sulfonamides, particu 
larly sulfadiazine or its closely related com 
pounds sulfamethazine (sulfamezathine ) and 
sulfamerazine, in combination with the max1- 
mal safe dose of pyrimethamine (Daraprim). 
Jeverley and co-workers obtained com 
plete or almost complete cures of experi 
mentally produced toxoplasmic iritis in rab 
bits by treatment with a combination of 


and cortisone 
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They suggest a trial of this combination in 


the treatment of human ocular toxoplas 


mosis 
rHE RETINA IN VARIOUS SYSTEMIK 
DISEASES 
Tuberculosis.—Sagges states that le 
sions of the optic nerve are tour times as 


as choroidal tubercles in children 
that 


less frequent in cases ol 


frequent 


who have tuberculous meningitis and 
fundal lesions are 
isolated meningitis than in those associated 


Lhe 


the optic nerve vary from simple hyperemia 


with miliary tuberculosis lesions of 
or congestion to frank papilledema Rarely, 
Both the 


lesions and the choroidal tuber les tend to 


optic atrophy develops neural 
regress under treatment with streptomyecm 
bal 


of the optic dises, espe ially if less than 2 D., 


thinks that, in some instances, edema 


is indicative of optic perineuritis rather than 
of choking of the dises, and that optic atrophy 
is a typical finding in the late stages of tuber 
He that choked 


under combined treatment 


culous meningitis states 


dis may recece 


with streptomycin and isomazid 


Cremer and Cremer '' report that results 
of the Middlebrook-Dubos test were positive 
in seven of nine cases of retinal periphlebitis 
that was thought clinically to be tuberculous 


Juszkowa ' treated 12 patients who had 
tuberculous chorioretinitis with retrobulbar 
injections of streptomycin and obtained good 
results 
Schlaegel and Hungerford ' conclude 
from their studies that isoniazid is of value 
in the treatment of tuberculous uveitis but 
that it should be used in conjunction with 
other antituberculotic measures, such as ad 
ministration of streptomycin, dihydrostrepto 
mycin, and paraaminosalicylic acid, desensi 


Woods 


and associates ‘4 also recommend the com 


tization with tuberculin, and rest. 
bined use of isoniazid, streptomycin, and 
some adjuvant, such as paraaminosalicylic 
Woods states, “4 
is almost certain that all clinical tuberculous 


acid or thiazolsulfone 


disease of the eye is the result of an actual 


invasion of the ocular tissues by the Myco 


tuberculosis in living form” and says that 
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tissue sensitivity and acquired resistance 
largely determune the different clinical pu 
tures resulting from this invasion, Treatment 
should include, he says, measures to merease 
resistance, to remove tissue hypersensitivity 
(tuberculin desensitization), and to attack 
the invading bacilli by bacteriostatic and bac 
tericidal agents, Cortisone and corticotropin 
should be used only to control acute allergic 
reactions, and their administration should be 
discontinued as soon as these subside 

Pajtas | succeeded in arresting the course 
of the disease im six of eight cases ot tuber 
culous retinal periphlebitis by the use of pet 
forating electrocoagulation, along with strep 
tomycin and paraaminosahicyhie a id. bran 
used surface diathet 


the 


ceschetti and 


mic coagulation over areas of recent 


periphlebitis and newly formed vessels im 
retinal and vitreous 


1] cases of recurrent 


hemorrhage in young persons; encouraging 
results were obtained 
Brucellosis 


acute 


Foggitt reports a case ol 
results of 


tests 


anterior uveitis in) which 


intradermal and agglutination were 


positive for brucellosis The uveitis subsided 
in about a month, but acute periphlebitis of 
the superior temporal vein with hemorrhage 
in the retina developed three weeks later in 
the other eve. Residual complete occlusion 
of the vein was present 

lists 


Infectious Mononucleosis. Vannet 


the various ocular manifestations of im 
fectious mononucleosis and reports a case 
with edema of the optic discs that he thinks 
was due to papillitis or optic neuritis, al 
though the vision was not much reduced The 
edema receded in about two months 


Lupus erythematosus 


Disseminated 


frihave-van Geertruyden and as 
describe recurrent cotton-wool patches in a 
ease of fatal disseminated lupus erythema 
tosus; the appearance and disappearance of 
these patches paralleled the gravity of the 
systemic condition Histologically, cytoid 
hodies were found in the retina, and infiltra 
tion of mononuclear cells was present in the 
States that cotton wool 


of his 


choroid ‘Tumulty 


patches were present in almost 


cases of systemic lupus erythematosus 


i 
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O phthalmomyiasis.—Wiel'** reports a case 
in which the larva of a fly migrated from 
the anterior chamber into the vitreous, with 
resultant massive bleeding into the retina 
and vitreous, followed by the development of 
an abscess in the vitreous that necessitated 
enucleation of the eye. Wiel thinks that 
larvae may enter the vitreous through the 
sclera and migrate into the anterior chamber. 
This may have been the course of events 
in the case reported by Galewska.’** Hlow- 
ever, Hartmann '** thinks that the concept 
that the larva usually enters the vitreous first 
and later migrates into the anterior chamber 
is contradicted by the favorable prognosis in 
cases of anterior ophthalmomiyiasis ( iridocy- 
clitis) and the unfavorable prognosis in 
posterior involvement when larvae are pres- 
ent in the vitreous or subretinally. 

Blood Dyscrasias.—Omn the basis of their 
observations in 42 cases of acute leukemia 
in children, Sansone and Mariotti '*’ state 
that retinopathy is extremely frequent in this 
disease, associated usually with hemorrhage 
in other tissues and always with a decrease 
in platelets and a diminution in the number 
of megakaryocytes in the bone marrow. 
Kleven eyes were examined histologically ; 
the typical changes were leukemic infiltra- 
tion of the choroid, edematous or hemor- 
rhagic infiltration of the retina, and optic 
neuritis with proliferation of neuroglia 

Henry and Chapman '** found retinal le- 
sions that they interpreted as manifestations 
of Eales’s disease in 5 of 10 cases of sickle 
cell anemia and in 4 of 19 cases in which 
the sickle cell trait was present. They think 
that the lesions resulted from capillary in- 
farction caused by impaction of the rigid 
and inflexible sickle cells 


observed hemor 


Rudd and co-workers 
rhagic and exudative lesions in the retina 
in a case of thalassemia minor (hereditary 
Mediterranean anemia ) 

Cagianut and '* state that 
the type of macroglobulinemia which ts asso 
ciated with severe disturbances of the central 
nervous system is characterized by typical 


changes in the fundus, exudative detachment 
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of the retina with hemorrhage, and, at times, 
white patches in the retina and engorged 
veins that are irregular in caliber. Berneaud- 
Kotz and Jahnke '** suggest the name “fun- 
dus paraproteinaemicus” to designate the 
type of retinal lesions caused by changes in 
the serum proteins. They describe a case 
with engorged cyanotic retinal veins with 
sausage-like constrictions, numerous zones 
of hemorrhage in the retina, and edema of 
the dises and of the peripapillary and macular 
portions of the retina 
Degeneration of Elastic Tissue.—Far- 
narier and Sobrepere '*° express the opinion 
that angioid streaks represent a degeneration 
of the lamina vitrea of the choroid associated 
with disciform degeneration of the macula, 
degeneration of the elastic tissue of the skin 
(pseudoxanthoma elasticum ), and degenera 
tion of the media of the arteries with possible 
widespread involvement of the cardiovascu- 
lar system. Francois and Verriest think 
that angioid streaks and the associated 
choroidal and retinal lesions represent a 
tapetoretinal degeneration localized at the 
posterior pole. In Cowper’s opinion, an- 
gioid streaks are excessively pigmented ves- 
sels in the choroid. He states: 
\ weakness of the choroidal circulation with, at 
first, serous and, later, hemorrhagic extravasations, 
usually accompanied by migration of pigment 
epithelium to the affected vessels, would seem best 
to account for the streaks, as well as the associated 


fundus pathology 


Bossu and Lambrechts '** found recurrent 
hemorrhages into the retina with unilateral 
retinitis proliferans in one of two cases of 
hlers-Danlos syndrome (hyperelasticity ot 
the skin, hyperlaxity of the ligaments, cu 
taneous fragility, and a bleeding tendency, 
spontaneous or with even minimal trauma ). 

Pietruschka '** found Junius-Kuhnt disci 
form degeneration of the macula in an XO 
year-old woman who had Paget's disease of 
bone (osteitis deformans) but who had se 
vere generalized arteriosclerosis also. [le 
thinks that there is no direct connection be 
tween Laget’s disease and angioid streaks, 
disciform or senile degeneration of the 


macula, or pseudoglaucoma; there is only a 


§ 
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chance association, age and arteriosclerosis 
being the factors common to these different 
conditions 

Thoraa 


scribes severe edema of the retina with ex 


Trauma to the Kehler de 


tensive hemorrhage and subsequently pro 
gressive optic atrophy in a girl who had been 
run over by a truck but who did not have 
an injury to the head or traumatic asphyxia 
He thinks that fat embolism was probably 
responsible for the retinal lesions, although 
trophic degeneration resulting from acute 
venous stasis and impaired circulation was 
a possible factor. He found reports of 56 
cases of trauma to the thorax in which visual 
disturbances were present, Retinal hemor 
rhage and exudates were present in 30 of 
these cases; optic atrophy was noted in 26, 
12 and n 14 


Traumatic asphyxia occurred in 27 of the 


being unilateral in bilateral 


56 CASES 

Air embolism Phomas and associates 
report two cases of temporary loss of vision 
that occurred immediately after injections 
The 


of vision was caused by ischemia of the optic 


were made into pleural cavities. loss 
nerve and retina in one case and probably 
by ischemia of the occipital cortex in the 
They think that the 


caused by either direct lodgment of mixed 


other ischemia was 

blood and air emboli or spasm distal to the 

lodgment of an embolus 
Loffler’s Syndrome 


chorioretinitis of the Jensen type in one eye 


Velzeboer found 
and a lesion of the optic nerve in the other 
eve of a patient who had Loffler’s syndrome 
(transitory pulmonary infiltration with eosin 
ophilia ) 
Multipl 


inal periphlebitis (perivenous sheathing) im 


158 


Sclerosts.—Waarr found ret 
22.8% of 303 cases of multiple sclerosis; it 
13.6% 
phase is seen most commonly 


first 


was active in 9.2% and arrested in 


The 


during the 


active 
10 years of the disease. A 
similar periphlebitis may cause the plaques 
in the central nervous system 

Raynaud's Disease.-\n a woman who had 
Raynaud's disease, Vanni and Frugom 


found papilledema in one eye and secondary 
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optic atrophy in the other, together with de 
fects in the visual fields that they thought 
were due to vasospasm. Bilateral cervical 
sympathectomy was done, with resultant re 


markable improvement the function of 


Pulsel 
Okuda,'"" 


ocular 


Disease ( and 


as well as Pinkham,t describe the 


accamiuse 


lesions in Takayasu’s disease, of 
pulseless disease, a condition occurring most 
frequently in young women in which the 
blood pressure is extremely low in the head 
and upper extremities as a result of arteritis, 
usually nonspecific, in the large arteries aris 
ing from the aortic arch. In the retina, there 
is a pronounced decrease of blood pressure 
in the central artery, with resultant fragmen 
tation in the blood stream in the retinal ves 
sels. Characteristically, progressive peripap 
and peripheral arteriovenous anasto 
moses are present, and permanent oblitera 
tion of the columns of blood in the peripheral 
Hemorrhage may occur 


vessels may occur 


into the retina and vitreous, with retinitis 


proliferans. The deticieney of arterial blood 
supply results in chronic subnutrition of the 
eyes, and cataracts develop, However, the 
vision continues to fail progressively even i 
the cataracts are removed, Caccamise and 
Okuda present sketches of the retinal lesions 
in two typical cases. Pinkham reports a case 
in a 32-year-old Negro woman. He noted 
the characteristic subjective symptoms of in 
termittent blurring of vision and severe re 
duction of vision when the patient stands 


Jervell 


pulseless disease of 13 


or looks up reports a case of 


years’ duration im 


which the optic dises and retinal vessels 


appeared normal; scattered punctate and 


somewhat larger red spots, either hemor 
rhaygic spots or small aneurysms, were seen 
in the retina, especially 
\shton 


between the retinal picture in the late stages 


at the periphery 
called attention to the similarity 


of pulseless disease and the neovasculariza 


+t Pinkham, R. A.: Ocular Manifestations of the 
Pulseless Syndrome, read at the 17th International 
Congre of Ophthalmology, New York, Sept 
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tion produced by exposure of newborn kit- 
tens to high concentrations of oxygen; the 
neovascularization in both conditions is due 
to severe retinal anoxia. 


Loss of Vision Resulting from Anoxia. 


16 


Givner reports a case of cardiac arrest 
with temporary loss of vision that he ascribes 
to edema of the occipital cortex rather than 
to local retinal pathologic changes 


Duane determined by ophthalmoscopic 
observation during black-out that the loss 
of vision is due to local retinal ischemic 
anoxia 

Associated Retinal and Cerebral Lesions 

Huber '°° discusses the relationship be 
tween the retinal and the cerebral vessels 
He notes that arteriolosclerosis of the hyper 
tensive type in the retina indicates the pres 
ence of similar lesions in the brain and kid 
neys; atherosclerosis may be contined to one 
location, If the retinal diastolic pressure de- 
creases to less than 25 gm. after ligation of 
the carotid artery, he thinks that vascular 
insufficiency will develop on that side of the 
brain. A difference in the retinal diastolic 
pressures on the two sides is rarely found 
in suspected cases of chronic thrombosis of 
the internal carotid but is suggestively diag 
nostic if present 


/lemangiomatosis.—Silver accumulated 
information on 96 descendants in seven gen 


erations of a family started in Virginia in 


1788. The presence of vascular tumors was 


verified in 19 of 61 members of this family 
and was suspected from symptoms in an ad 
ditional 8. He states that the diagnosis of 
familial hemangiomatosis depends on the 
demonstration of two such vascular lesions 
in the same patient or the demonstration of 
a single lesion in a patient with a verified 
family history. Study of pathologic speci 
mens from patients with vascular tumors of 
the nervous system indicates uniformity of 
the lesion regardless of whether its location 
is in the retina, cerebellum, or spinal cord; 
the tumors are capillary cavernous hemangi- 
omas and often are associated with cysts. 
Irradiation has not been demonstrated to 
control the growth of these tumors. Surgical 
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coagulation apparently modifies the course 
of the lesion in the retina but rarely preserves 
useful vision. However, Kent’*? and 
Straatsma ‘** each report diathermic coagu- 
lation of a retinal hemangioblastoma with 
preservation of good vision. 


i169 


Sapuppo found an angioma in the retina 
close to the optic dise in a patient who had 
Morgagni’s syndrome (endocraniosis with 
frontal hyperostosis, obesity, hirsutism, 
arterial hypertension, and alterations of the 
cerebral venous system ). 


79 describes cavernous hemangi 


Piper 
omas in the retinas of two children. He 
thinks that they developed from the capil 
laries or precapillaries and that they were 
not connected with the large retinal vessels 
\ssociated systemic changes that might be 
expected in a phacomatosis were not present, 
and Piper thinks that the tumor-like forma 
tions were of inflammatory origin. Tuber 
culosis was suspected in one of the cases, 
as a pulmonary lesion was present 

Arteriovenous Aneurysms. —Ritfen 
burgh '™ calls attention to the frequent asso- 
ciation of arteriovenous aneurysms of the 
retina with similar lesions in the midbrain 
In the case that he reports, however, the 
lesion in the retina did not change in ap 
pearance, and evidence of a neurologic lesion 
was not found during a nine-year period of 
observation. Glees describes an arterio- 
venous aneurysm covering most of the right 
optic disc of an 11-year-old boy who had 
left homonymous hemianopsia, slight left 
hemiparesis, thickening and doughy swelling 
of the skin of the right cheek and right oc 
ciput, and a tumorous thickening of the mu 
cous membrane of the right upper and lower 
jaws. An arteriogram demonstrated an 
arteriovenous aneurysm on the right side of 
the brain extending into the right orbit. 

Subarachnoid 
reviews the clinical records of 225 patients 
who had spontaneous subarachnoid hemor 
rhage, all of whom had at least one ophthal- 
moscopic examination. Also, he studied his- 
tologically the globes and orbital portions of 
the optic nerves of three patients with intra- 
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ocular hemorrhage and the bony optic canals 
and surrounding tissues of three patients m 
the 
sheaths of the optic nerves but im whom ret 


whom there was hemorrhage between 
inal hemorrhage had not been observed dur 
ing life. Retinal hemorrhage was present in 
a fifth and papilledema in a sixth of the pa 
tients. He states that hemorrhage may be 
found in the retina within an hour after the 
onset of the intracranial hemorrhage and that 
these hemorrhagic areas may be small, not 
subhyaloid 


necessarily The degree of papil 


the discs are 


Manschot 


ledema is usually moderate ; 


“blurred” or “lightly swollen.” 


states that he demonstrated an open com 


munication between the subarachnoid space 
of the brain and that of the optic nerve in 
the orbit. The passage of blood through this 
open communication can occur with such 
force that intradural hemorrhage occurs as 
a result of rupture of the inner layers of the 
The central retinal vein and its cho 
the high 


pressure ; the re sultant back-pressure into the 


dura 


roidal anastomoses are closed by 


retinal veins causes ruptures in the veins and 
bleeding into the retina. Hemorrhage into 
the orbit and into the intracranial portion of 
the optic nerve, the chiasm, and tracts 1s 
explained by arterial overfilling and not by 
venous stasis. The infrequent occurrence of 
ocular involvement may be explained by the 
fact that, in many cases, the blood only oozes 
the Manschot 
gives his reasons for disagreeing with al 


lantyne { and with Walsh and Hedges § on 


from ruptured aneurysm 


the mechanism of production of the hemor 


rhage in the retina and orbit 


RETINAL DETACHMENT 


Ophthalmoscopic Appearance Stal 
lard '** reports six cases in which there was 
annular peripheral detachment of the retina 
without definite holes and with a rather dark 
color, suggesting inclusion of the choroid in 
Both 


in three of the cases. Complete spontaneous 


t Ballantyne, A. J., 
§ Walsh, F. B., 
Manschot.!? 


the detachment eves were involved 


Manschot.!?4 
Hedges, T. R., 


cite d by 


and cited by 
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replacement of the retina o¢ curred in one eye 
and partial replacement in the other eye im a 
case of bilateral detachment Successful op 
erations were done in three cases by diather 
mic puncture, This type of detachment must 


be differentiated from ring sarcoma 


Agarwal '"* describes eight cases of double 
balloon formation in detachment of the ret 
ina due to persistent adhesion between the 
inner and outer layers of the retina in the 
region of the fetal cleft. In two of the eight 
cases, a hole was present in the upper part 
of the retina, An dialysis 


anterior retinae 


was present behind each balloon in the other 


ive 


six cases. Rais and associates report a 
case of lateroversion of the retina ina “high” 
myope that did not follow trauma and that 
was associated with an enormous tear in the 
temporal portion of the retina and not with 
an oral disinsertion 


Favre states that when ophthalmoscopi 
examination fails to reveal a tear in detach 
ment of the retina in myopic eyes, examina 
tion by means of the slit lamp may locate 
the hole, often quite small, in the peripapil 
lary region associated with detachment of 
the 


around the optic disc 


vitreous at its posterior attachment 
Simonelli and 
describe and discuss the technique of intra 
venous injection of fluorescein sodium and 
Geigy blue for better visualization of retinal 
tears, 


I:tiology Mawas 


expresses the opinion that retinal detachment 


Pathogenesis and 
cannot occur unless there is a lesion of the 
retinal pigmentary epithelium secondary to 
The dis 
eased epithelium either permits transudation 
fluid that de 
vitreous 1s the 
the 


various disorders in the choroid 


secretes 
The 


primary factor in the development of 


of fluid or actively 


taches the retina not 


detachment but is involved secondarily be 
cause of loss of nutrition derived from the 


pigmentary epithelium Holes or tears in 
the retina are produced by degeneration of 
the the 


that 


retina and not by traction from 


vitreous. However, Arruga'*® doubts 


the retinal pigmentary epithelium secretes 


fluid. He 


retinal de 


739 


subretinal 


interprets 


| | 


tachment as a mechanical accident. In the 
majority of cases, he states, the retina is 
atrophic and adherent to the framework of 
the vitreous. Retraction of this framework 
tears the retina in one place. Sometimes at 
the moment of a tear, a vessel is opened and 
bleeding into the vitreous occurs. During 
movements of the eye, the vitreous strikes 
the edges of the hole in the retina, enlarges 
it, and passes behind it. A tag of retina may 
become detached into the vitreous 

Massin '*' states that it is often difficult 
to evaluate the role of trauma, direct or in 
direct, in development of ordinary senile or 
myopic detachment of the retina Hle state 
that contusion of a healthy globe does not 
cause immediate detachment of the retina 
but may cause Berlin’s edema, which at times 
simulates detachment but which usually re 
cedes rapidly, or a rupture of the choroid 
with retinal edema and hemorrhage into the 
retina and vitreous. Atrophic and proliferat 
ing chorioretinitis resulting from the primary 
rupture may be complicated later by detach 
ment of the retina, Likewise, a penetrating 
wound with or without an intraocular foreign 
body may cause a late secondary but not an 
immediate detachment of the retina. Definite 
statistics are not available to show whether 
or not early diathermic coagulation of the 
scleroretinal wound will diminish the tre 
quency of occurrence of this late detac hment 
\ special type of detachment of the retina 
in young persons, a flat detachment of the 
inferior part of the retina with disinsertion, 
located usually in the lower temporal quad 
rant, appears to be post-traumatic im about 
a third of the cases. llowever, the bas 
cause is peripheral chorioretinitis or cyst 
disease of the retina, and the trauma is only 
an accessory factor 

Vannas and Voipio '** report development 
of bilateral symmetrical detachment of the 
retina after persistent edema of the lower 
portion of the retina that may have been 
initiated by an attack of nephritis. Later, 
dialysis retinae was found in the lower tem 
poral periphery of each eye 

Westsmith and Abernethy '™* describe de 
velopment of a large bullous detachment of 
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the temporal half of the retina of one eye 
during treatment of chronic glaucoma with 
isoflurophate (diisopropyl fluorophosphate ; 
Floropryl) The retina became reattached 
after closure of the tear by diathermy. Low 
tension was maintained in the eye. The 
authors stated that a few similar cases had 
heen reported previously 

Paycha '** presents his observation in sup- 
port of the idea that the tissue changes 
caused by deficiency of vitamin A predispose 
the eve to the development of retinal detach 
ment, although such changes do not consti 
tute an actual exciting cause. Stagni’ 
noted that the tear in the retina was near 
the insertion of one of the extrinsic ocular 
muscles in 51 of 72 detachments. As a result 
of their experience in the experimental pro 
duction of retinal detachment in the eyes ol 
rabbits, Alajmo and Auricchio suggest 
that hyaluronidase may play a part in the 
development of idiopathic detachment of the 
retina in man. 

Surgical Procedures Dellaporta de- 
scribes a new method of endodiathermy for 
closing retinal tears in the posterior segment 
of the eye under direct ophthalmoscopic ob 
servation that is particularly applicable to 
the sealing of holes in the macula. Bonavo 
lonta '** studied the effects of diathermy on 
the retina in cases of retinal detachment 
Ile noted that in 32 of 50 cases the retina 
was well awav from the choroid at the time 
of operation; in the remaining 18 cases, the 
retina was approximated to the choroid. In 
this latter group, as compared with the for 
mer, the retina was visibly coagulated when 
diathermy was applied, the destructive ef 
fects on the retina were severer, and healing 
was slower. Bangerter '*’ reports successful 
closure of macular holes by retrobulbar im 
plantation of placental or ammiotic tissue 

Scleral Resection: Koenig states that 
lamellar resection or scleral buckling is a 
simpler and safer procedure than full-thick 
ness scleral resection and is equally efficient 
He thinks that it should be used as a primary 
procedure and not only as a last resort 
sohringer agrees and points out that the 
operation is more difficult technically in a 
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the sclera 


found that an identical perma 


previously coagulated area of 
Dellaporta 
nent shortening of the normal eye of a dog 
full-thickness 


scleral resection or scleral folding 


can be achieved by either 
However, 
reattachment of the retina is more rapid and 
considerably firmer after scleral resection, 
because of significant inflammatory changes 
in the uvea and sclera. 

Shapland states that in all except highly 


myopic eyes the increase in hyperopia or de 


crease in myopia after lamellar scleral re 
section rarely has been greater than 2 D., 


and this change in refraction tends to di 
minish in the course of time 
? 
3.) 


Postoperative 
astigmatism of 21% to usually remains 
permanently. The myopia was reduced 5 
D). in one highly myopic eye and & D. in an 
other. After electrocoagulation of the holes 
in the detached retina, Lindner '* shortened 
two highly myopic eyes 8 to 10 1D). by com 
plete circular resection of a strip Of sé lera 3 
to 3.5 


mm. in width in the equatorial re 


gion. He discusses the technical difficulties 
of this operation 

Results of Surgical Treatment: Frey 
states that the retina was reattached in 126 
of 197 eves (64%) operated on for retinal 
detachment. Two operations were necessary 
on 42 eyes, three operations on 16 eves, and 
four operations on 1 eye Successful results 


were obtained in 64% of eyes treated by 
diathermic coagulation for closure of retinal 
tears, in 26% of those treated by full-thick 
ness scleral resection, in 16% of those treate d 
by lamellar scleral resection, in 530 of those 
treated by combined closure of tears and full 
scleral and in 28% of 


thickness resection, 


those treated by combined closure ot tears 


and lamellar scleral resection 
Kronfeld lischel report 
(31% ) of 200 full-thickness 


and that 62 


scleral rese 
tions for retinal detachment were successful 
and that 121 


remaining 17 cases (8.5%), 


(60.5% ) were failures. In the 
some improve 
ment was noted but the retina was not re 
attached. The authors discuss the patho 


genetic factors that influenced the success or 


failure of the operation 
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results 


Irom 


Infante obtained good 


lamellar scleral resection in four of seven 


patients who had extensive retinal detach- 


ment of long standing. Shapland '*' obtained 


successful reposition of the retina im $2 of 71 
eyes (59%) subjected to lamellar se leral 


resection. He noted that in some eyes the 


detachment may subside gradually in’ the 


course of several months after apparent 


initial failure. The retina became reattached 


in of 17 eves in which Basterra com 


bined scleral resection and diathermy 
results 


that successful 


had been obtained in 60 of 96 eyes operated 


Rump! noted 


on for detachment of the retina. Reexamina 
tion was done 14 to 18 years atter treatment 
with regard to 24 of these 60 eyes; the retina 
was in position in all. In 11 other cases 


follow-up reports indicated that the retina 


was still attached 


Systemic Complications of Surgical Treat 


ment: Scher states that compli 
cations occurred in 21 of 263 patients (8% ) 
during the period of hospitalization after 
operation for retinal detachment, Tle lists 
these complications as vascular, cardiac, ga 
trointestinal, respiratory, urinary, and nu 


died 


correlation 


( 
that 


tween rest in bed and the occurrence of sy 


cellaneous patient Scher does 


not think any existed be 


tenn compli ations 


rUMORS OF THE RETINA 


Retinoblastoma thinks that 


itis not pos sible to predict from the histologu 


Rintelen 


character of a= retinoblastoma the 


future 
course of the disease or the probability of 
involvement of the other eye. He states that 
retinoblastomas do occur sporadically, There 
fore, before the physician advise a 


has had a 
not to children, the 


person 
who 


retinoblastoma whether or 


have family history 
should be carefully Inve stigated ; the chance 


of a survivor transmitting a tendency for this 


tumor to descendants is much less if the 
family history is definitely negative 
states that early 


enucleation is imperative in unilateral malig 


nant tumors of the retina. Radiation therapy 
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or destruction by diathermy is indic ated only 
if the tumor is present in a remaining eye 
or, in the case of bilateral tumors, when 
enucleation is refused or after enuc leation 
of the more severely affected eye 

Stallard 2 treated 16 retinoblastomas in 
the vears 1934 to 1948 by insertion of radon 
ceeds and 21 between the years 1948 and 
1952 by application of radium dises. Of the 
36 patients involved (37 eyes), 28 kept some 
useful vision; 6 had 6/6 vision, and 2 had 
6/9. There was no evidence of recurrence of 
the tumor in the irradiated eyes Ten of 
these 28 patients were alive 5 to 18 years 
after the irradiation. Five of the irradiated 
eves had to be enucleated because 01 retinal 
detachment, hemorrhage into the vitreous, 
or secondary glaucoma; in none was there 
any clear histologic evidence of active retino 
blastoma cells. It was noted that small neo 
plasms (less than 5 mm. in diameter) might 
disappear within three or four weeks; the 
maximal effect on larger growths is attained 
in about two months 

In the histopathologic study of eight eyes 
containing irradiated retinoblastomas, Stal 
lard found that the ultimate fate of irradiated 
blood vessels is attenuation and disappear 
ance of all or part of the vascular tunics 
These vascular changes play an important 
part in the disappearance of the neoplasm, 
and they are responsible also for such late 
complications as intraocular hemorrhage and 
radiation cataract. Stallard concludes from 
his studies that reasonable hope exists that 
a retinoblastoma may be destroyed by radi 
ation therapy if it involves less than a third 
of the retina. With few exceptions, results 
will be bad if one-half or more of the retina 
is involved. A dose of 2500 to 3500 r at the 
summit of the neoplasm is usually effective 
Irradiation fails when the choroid is infil 
trated by the tumor. In Stallard’s opinion, 
the most satisfactory method of treatment 
is the application of radium dises made to 
fit the curvature of the sclera, as the radi 
ation can be applied close to the target 
quickly in a concentration that is effective 
and still is reasonably safe for the eye. 
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Dollfus “* agrees with Streiff as to the in 
dications for enucleation or radiation therapy 
of retinoblastomas. If the second eye 1s In 
volved some time after enucleation of the 
first. he states that irradiation should be at- 
tempted only if the suriace extent of the 
tumor is not greater than a third of the retina 
and the tumor is not more than 6 mm. In 
thickness. Also, it should not be situated 
exactly over the optic disc, as tumors in this 
location are prone to imtrac ranial extension 
In his experience, five-year cures have been 
obtained in 28.5% of the patients treated by 
surface application of radium and in 11.5% 
of the patients treated by roentgen rays 
Surface application of radium by Stallard’s 
method would appear to be the preferred 
treatment. 

Radioactive Phosphorus in the Diaqnosis 
of Intraocular Maliqnant Neoplasms.—A 
number of papers on this subject have been 
published recently. Dunphy and co-work- 
ers continued the studies reported by 
Dunphy and Selverstone in 1953. They call 
attention to the fact that localization of 
malignant lesions by radioactive phosphorus 
(P%) is possible only when the tumor is 
growing in a bed of metabolically slow-mov- 
ing normal tissue The eyeball meets this 
requirement because of the large volume of 
the globe occupied by the metabolically torpid 
sclera, aqueous, vitreous, cornea, and lens. 
The portion of the eve containing a malig 
nant melanoma or a_ retinoblastoma was 
found to show an increased uptake of P* 
however, Dunphy’s group thinks that, for 
practical diagnostic use of the method, some 
type of Geiger counter will have to be de 
vised that can be applied behind the equator 
of the globe. Later in the year, Thomas 
and associates °* described a Geiger-counter 
probe that they had found satisfactory for 
use in the study of lesions behind the equator 
in the extreme posterior portion of the vlobe 
The probe was designed for insertion 
through an opening in the conjunctiva and 
Tenon’s capsule against the sclera adjacent 
to the suspected tumor. 

Bettman and Fellows *? studied the up- 
take of P®* by the normal eyes of a group 
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of patients who had been given large amounts 


of this isotope for the treatment of polycy- 
themia vera. They call attention to different 
that the 
count. They noted that inflammation causes 


factors could cause variations in 
a great increase in the counting rate and that 
the vascularity of a tumor influences the 
counting rate considerably. If the count is 
taken shortly after the intravenous injection 
of P'**, the rate may be less over an avascular 
tumor, such as a retinoblastoma, than over 
the They suggest, 
that it might be well to let a longer interval 


normal eye. therefore, 
elapse before taking the count. 


Thomas and co-workers,?"* in a study of 
44 intraocular lesions of various types, found 
that measurement of the differential uptake 
of P"* by tumors appears to indicate a clear 
separation of neoplastic from non-neoplastic 
disease. The test is not satisfactory unless 
the counter can be placed within 5 mm. of 
the probable location of the suspected tumor. 
They note that the differential does not show 
up until two or three days after the injection 
in cases of retinoblastoma. They state that 
the determination of uptake of P"* is an ad- 
junct to careful clinical evaluation of sus- 
pected intraocular tumors and not a con- 
clusive diagnostic test. 

isenberg and associates state that neo- 
plasms in the anterior segment show a sig- 
nificant detectable concentration of P** and 
that active inflammatory lesions do also. 
Lesions in the posterior segment may or 
may not do so, depending on their size, 
activity, and location. Serous detachment of 
the retina and hemorrhage in the choroid and 
vitreous do not show a significant concentra- 
tion. A concentration more than 30% above 
the arithmetic mean of the counts in the nor- 
mal eye is considered significant. In a subse 
quent publication, Eisenberg’s group *'" state 
that the method of studying uptake of P*’ 
that had been reported previously did not 
differentiate between inflammatory and neo 
plastic lesions, although it did differentiate 
these from serous detachment of the retina. 


The technique was changed, therefore, to 


include readings taken 1 hour after the in- 
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jection and 24 hours later. To be positive 
for malignant lesions, results of the test must 
show a concentration of I’? in the suspected 
lesion at least 30% yreater than the average 
in the normal eye, and the concentration at 
the end of 24 hours must be greater than that 
1 hour after the injection, Results of this test 
were positive in all of 19 malignant mela 
in 2 of 4 retinoblas 
the 
malignant lesions of the 


nomas of the choroid, 


tomas, in | metastatic carcinoma of 
choroid, and in 2 
iris. Results were negative in all of 34 cases 
of serous detachment of the retina, in all of 
13 instances of inflammatory detachment, 
The 
the 


diagnosis of retinoblastomas in children than 


and in all of 10 hemorrhagic lesions 


test was decidedly less accurate in 
it was in the diagnosis of other malignant 


lesions. 
Town #!' notes that the differential diag 
nosis of a solid and a serous detachment of 


the retina is often difficult. Results of oph 


thalmoscopic examination may be incon 
clusive, and transillumination may give 
doubtful information, Tears in the retina 


are present in almost all instances of serous 
detachment, but the presence of a tear does 
not rule out a tumor, The intraocular ten 
sion is not always increased even if the tumor 
is large. In Town's experience, the use of 
radioactive phosphorus has proved of great 
value in the differential diagnosis. Results 
of the test were positive in 3 of 20 cases of 
retinal detachment ; histopathologic examina 
tion confirmed the presence of a malignant 
the test 


negative in the remaining 17 cases; findings 


tumor in all 3. Results of were 
at operation, together with the subsequent 
fact 


tachment was present in these 17 cases. 


course, confirmed the that serous de 


RETINAL DEGENERATION 


Stephenson presents classification, 
with notes on the pathology and modes of 
inheritance, of the hereditary retinal abiotro 
phies, including primary pigmentary degen 
eration of the retina, heredomacular degen 
generalized) 


eration, dystrophy, 


maculocerebral degeneration, familial lipid 
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degeneration, gyrate atrophy of the choroid 
and retina, choroidal sclerosis, and congenital 
night blindness 


Strazzi *'* reports retinitis pigmentosa sine 


pigmento in two brothers, aged 7 and 13 


years, who 
sardet-Biedl 


drome ). 


presented the syndrome of 


(Laurence-Moon-Bied| syn- 
Typical retinitis pigmentosa had 
developed in the older brother five years 
later. Another patient, who had hypogenital- 
ism on a basis, 


blind- 


ness’) with a normal fundus; scotomas and 


diencephalic-hypophyseal 


originally had hemeralopia (night 


pigmentary migration into the retina devel 
oped later. 


unusual 


Jager describes an type of 
macular degeneration, which he terms ‘‘cen- 
tral retinoschisis,” in 26 patients, 25 of whom 


In half the 


patients, the macular lesions were associated 


were members of six families. 


with degeneration of the retina, usually 
peripheral in location, that simulated pro 


The 


process appeared to be hereditary and sex- 


liferative retinopathy. degenerative 


linked; on histologic examination, it was 
found to involve the most superficial layers 
of the retina. 

Rosehr *' examined two sisters who had 
familial macular degeneration; his examina- 
tion was done 50 years after these patients 
were seen first by Stargardt. In the older 
sister, 70 years of age, the area of degenera- 
tion in each eye, originally 14% to 2 dise 
diameters in size, had progressed to involve 
the entire posterior pole between the superior 
and inferior temporal vessels from the mar- 
gin of the dise to beyond the macula, Con- 
siderable atrophy of the choroid had devel 
oped, and pigmentary deposition had in 
creased, The discs were pale, the retinal 
arterioles contracted, and accumulations of 
pigment were present in the periphery. [In 
the younger sister, aged 63, the lesions had 
progressed relatively little. The optic dises 
were normal, with senile halos. The retinal 


vessels were normal. There was atrophy 
of the choriocapillaris, with visible large 
choroidal vessels and patchy collections of 
pigment in areas about 2'% disc diameters 
in size in the dise-macular regions. Rosehr 
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classified the lesions as tapetoretinal degen- 
eration, 

Oksala*"* reports 12 cases of juvenile 
macular dystrophy. All patients were males 
who had rather rapidly developing, sym- 
metrical macular lesions characterized by 
absence of the foveal reflex and the presence 
of a grayish, tree-like meshwork deep to 
the retinal vessels radiating from the fovea; 
these lesions occurred in an area of 14 to 4% 
disc diameter in size without cysts or forma- 
tion of holes and without pigmentary deposi- 
tion. In 9 of the 12 cases, the lesions were 
known to have developed at the age of 7 
to 9 years, and Oksala thinks that they may 
have been caused by growth factors, possibly 
the irregular increase in the volume of the 
globe. 

Klien 


hoy who had had progressive paralysis, men- 


studied the eyes of a 5-year-old 


tal deficiency, and blindness since the age 
of 14 months. Ophthalmoscopic examination 
revealed grayish-white optic dises, only 
traces of retinal vessels, a mottled appear- 
ance of the fundi with some fine pigmentary 
deposition, and round, dark, punched-out 
foveas without reflex. Histologic examina- 
tion of the eyes obtained at necropsy showed 
swelling and degeneration of the retinal 
ganglionic cells and complete destruction of 
the first retinal neuron, with proliferation 
and migration of pigmentary epithelial cells 
and replacement by a thick glial plate. The 
optic nerves were completely atrophic. The 
vessels in the optic nerve and retina were 
obliterated. The punched-out appearance of 
the foveas was found to have been caused by 
the abrupt ending of the gliotic retina at 
the edges of a slightly pigmented glial plate 


apparently derived from the pigmentary 


epithelium. Histologic examination of the 
brain revealed extreme atrophy with general- 
ized degeneration of the ganglionic cells and 
compensatory proliferation of neuroglia. The 
case was classified as an example of late in- 
fantile amaurotic familial idiocy because 
cerebral lesions and lipid degeneration of the 
retinal ganglionic cells typical of the infantile 


type were combined with primary degenera- 


a 
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tion of the first retinal neuron characteristic 
of the juvenile type. 
rHE OPTIC NERVI 


is 


Blood Supply. 


present an extensive survey of the blood sup- 


Francois and Neetens * 
ply of the optic nerves. As a result of their 
studies, they determined that the ophthalmic 
artery is not the only vessel that supplies 
the optic nerve. There are anastomoses with 
branches from the external carotid system 
that the 
optic nerve through the network of the pia- 


contribute to nourishment of the 


mater, The central retinal artery supplies 
only the retina, not the optic nerve. Early 
in its course the ophthalmic artery gives off 
a central artery to the optic nerve that sup 
plies both the intracanalicular and the intra- 
orbital portion of the nerve. .A\nastomoses 
between capillaries from the circle of Zinn 
Haller and the anterior ramifications of this 
central artery supply the head of the nerve. 
Capillaries from anastomoses between extra 
orbital cerebral vessels run into the pial 
sheath and help to supply the optic nerve 

Congenital Defects.—Smith reports on 
three patients who had so-called aplasia of 
the optic nerve; the condition was bilateral 
in one and unilateral in two, The optic dises 
were white and about a third of the normal 
size in the patient who had bilateral disease 
and in one of the patients who had unilateral 
disease; the dise was less than half-normal 
size in the other patient, who had unilateral 
There was no visible differentiation 
Smith thinks that the 
term “hypoplasia” would be more accurate 


disease 
of the macular area. 
than “aplasia,” as the optic dise and the 
retinal vessels should not be present in true 
aplasia. He did not find any associated 
neurologic disturbances in his cases 

Sweng “°° reports extreme unilateral prop- 
When the eye 


enucleated, a large cyst about four times the 


tosis in a newborn was 
size of the globe was found in the orbit. It 
was attached by a 3-mm. pedicle to the opti 
nerve approximately 5 mm. behind the globe 
and proved to be of developmental neural ori 
gin, probably an anomaly of the developing 


optic vesicle 
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Hereditary Opti 


investigated cases of 


Atrophy 
dominant 


Jaeger 221 
hereditary 
optic atrophy in four families, In tour gen 
erations of one of the families, 35 persons 
were affected; males and females were 
equally involved. Ophthalmoscopically there 
was simple optic atrophy characterized 
mainly by pallor of the temporal parts of 
the discs. Central visual acuity varied from 


The 


were usually normal; when the lesions were 


Vig to normal visual fields for white 
more advanced, the fields for white showed 
mild concentric contraction and enlargement 
of the physiologic blind spots. The fields for 
colors always were contracted, more so for 
blue than for red. A characteristic disturb 
ance of color perception was always present, 
even when the central visual acuity was nor 
vision was affected more 


mal. Blue-yellow 


than red-green. Jaeger thinks that this type 
of involvement of the optic nerve begins im 
early life, is very slowly progressive, and 
seldom leads to invalidism. 

From his observations in five cases of 
Leber’s hereditary optic atrophy occurring 
in three generations of one family and trom 
his review of the literature, Iluerkamp * 
concludes that lesions of the retina are not 
rare in this disease. Affected persons may 
complain of chromatopsia and ring scotomas ; 
edema, hemorrhage, pigmentation, — and 
sheathing of vessels may be seen in the retina, 
These changes are thought to be analogous 
to the optochiasmatic arachnoiditis seen im 


association with involvement of the opti 


nerve 
Optic Neuritis—Teuns ** reports 
lateral optic neuritis in a 10-year-old boy 


that improved after eight injections of corti 
sone followed by intramuscular injections of 
The boy had had 
bilateral epidemic parotitis 20 days before 
Mild pleoe ytosts 


tolazoline hydrochloride 
the onset of the neuritis 
was present; the cerebrospinal fluid was un 
der normal pressure, The virus of mumps 
was isolated from the cerebrospinal fluid 
Results of complement fixation tests on 
blood using mumps antigen were positive 


in high titer; results of the test on cerebro 
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spinal fluid were negative at first but became 
positive later, 

Marshall *** 
of the 
subject of gliomas of the optic nerve, with 


Tumors of the Optic Nerve. 


presents a rather extensive review 
particular emphasis on their relationship to 


disease  (neurofibroma- 


Recklinghausen’s 
tosis). Reports in the literature would sug- 
gest that between 20% and 30% of gliomas 
of the optic nerve and chiasm, which are 
usually astrocytomas, are manifestations of 
Recklinghausen’s disease ; the actual percent- 
age is probably much greater, however. Mar- 
shall states that a primary tumor of the optic 
nerve in the orbit usually causes loss of 
vision, exophthalmos, and pallor of the dise ; 
sometimes papilledema is present, and en- 
largement of the optic canal is produced if 
the tumor extends into it. Such a tumor may 
cause limitation of ocular rotation but does 
so less frequently than does a meningioma, 
which generally affects the ocular muscles 
before it involves the optic nerve. He states 
a preference for the orbital over the intra- 
cranial route for the removal of such a tumor 
unless there is clinical or roentgenologic evi- 
dence of involvement of the intracanalicular 
or intracranial portion of the nerve. He does 
not think it necessary to do more than re- 
moval of the major portion of the tumor. 
Hle removed an astrocytoma from the right 
orbit of an &-year-old girl by the Kronlein 
method. This girl and eight other members 
of her family in three generations were found 
to have neurofibromatosis. Marshall regards 
the presence of at least six café au lait spots 
of at least 15 mm. in diameter as diagnostic 
evidence of neurofibromatosis. 

Streiff 


ceptional case that a tumor of the optic nerve 


states that it is only in the ex- 


can be removed leaving the globe in place. 
Roentgenograms of the optic canal should 
he made in every case of tumor of the optic 
nerve; transfrontal approach by the neuro- 
surgeon is indicated if there is evidence of 
extension of the tumor into the canal. If 
evidence exists of infiltration of the cut end 
of the optic nerve after enucleation of the 
eye because of an intraocular tumor or after 
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removal of an orbital tumor, a secondary 
transfrontal operation is necessary. 

that a 
optic nerve in Recklinghausen’s disease is 


Manschot **° states tumor of the 
usually a glioma but may be a meningioma, 
an endothelioma, or simple fibromatosis. He 
reports manifestations of Reckinghausen’s 
disease in several members of a family. A 
boy had a tumor of the chiasm and the left 
optic nerve and a subretinal tumor in the 
right eye. Both the boy and his twin sister 
were mentally deficient and had café au lait 
spots. The boy also had tiny fibromas in 
the skin and an intra-abdominal tumor. An- 
other of his sisters had a proved glioma of 
the chiasm and the right optic nerve and 
café au lait spots. The mother had café au 
lait spots and cutaneous neurofibromas. Mil- 
ler and Van Herick ** 


report the occurrence 
of bilateral primary optic atrophy, more ad- 
vanced in the right eye, in a patient with 
proved Recklinghausen’s disease. Evidence 
of orbital involvement or of an intracranial 
mass lesion could not be found. 

\n unusual case of orbital tumor is re- 
ported by Mann and associates.*** An astro- 
cytoma of the optic nerve was removed from 
a 3-year-old child. Irradiation of the orbit 


resulted in a severe and extensive burn. A 


highly malignant meningioma developed in 
The 


frontal bone was involved, and intracranial 


the irradiated region six years later. 


extension proved fatal. Ryan *** found in the 
blind left eye of a 6-year-old boy an elevated 
white mass, 3 disc diameters in size, that 
obscured the optic dise and protruded into 
the vitreous. Patches of atrophy of the 


The 


eye was fixed in the orbit but was not prop- 


choroid were visible around the mass. 
tosed. Roentgenograms of the optic canal 


showed nothing abnormal. The eye was 
enucleated, but it was impossible to remove 
all the involved portion of the optic nerve. 
The optic canal was found to be enlarged 
seven months later, and the residual part of 
the tumor was removed by the transfrontal 
route. Histologically the tumor was found 
to be a vascular psammomatous meningioma 
that had involved the choroid for a distance 


of 7 mm. around the optic nerve. 


— 
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Histologic examination of an eye with 
progressive pigmentation of the optic disc 
observed by deVeer *** revealed the presence 
of a juxtapapillary malignant melanoma of 
the choroid that had invaded the head of the 
optic nerve. Some of the pigment in the 
papilla was found to be in macrophages. This 
paper reviews reports of 10 cases previously 
described as primary malignant melanomas 
of the papilla; deVeer is not convinced that 
the existence of this entity had been definitely 
established. Scuderi **° deseribes a lesion of 
the choroid and an associated papilledema 
that were proved histologically to be meta- 
static lesions in the choroid and optic papilla 
from carcinoma of the breast. 

Seiwerth-Feri¢ *"' observed a reddish mass 
with a fine network of capillaries overlying 
the nasal, upper, and lower parts of the optic 
dise and extending into the nasal portion of 
the retina. It was about 2 to 3 disc diameters 
in size, was elevated 4 D., and was associated 
with edema of the retina and degeneration 
of the 


macula. The tentative diagnosis of 


angioendothelioma or angiosarcoma was 
made and, as progression occurred during 
a 10-month period of observation, enucle- 
This 


was given, 


ation was advised. was refused and 


roentgen therapy The patient 
was seen later by Franceschetti and Babel.*** 
The mass was then elevated 7 D. and ex- 
tended 2 dise diameters into the retina; a 
white patch with pigmented borders was 
present in the macula. The eye was enucle 
ated. Histologic examination revealed cys- 


toid degeneration of the entire retina with 


a large cyst on the nasal side of the optic 


dise. In the wall of this cyst was a minute 
capillary angioma originating from a branch 
of the the The 


authors think that this case might be a 


central artery of retina, 
monosymptomatic form of von Hippel-Lin 
dau disease. 
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matosis Treated with Diathermy, A. M. A. Arch 
Ophth. 51:409-410 (March) 1954 

168. Straatsma, B. A.: Angiomatosis Retinae, New 
England J Med 250: 314 317 (Feb. 25) 1954 


169. Sapuppo, ¢ Syndrome of Morgagni with an 
Angioma of the Retina; abstracted, Am. J. Ophth 
38 :608-609 (Oct.) 1954 


170. Piper, H. F Uber cavernése Angiome in 
der Netzhaut, Ophthalmologica 128:99-107 ( Aug.) 
1954 

171. Riffenburgh, R. S.: Arteriovenous Aneurysm 
of the Retina, Am. J. Ophth. 37:908-910 (June) 
1954 

172. Glees, M Arteriovenoses Aneurysma des 
\ugenhintergrundes und der gleichseitigen Gross 
hirnhemisphare (Klinische Beobachtungen und dyn 
amometrische Bestimmungen), Klin Monatsbl 
\ugenh. 124:457-460, 1954 

173. Manschot, W \ Subarachnoid Hemor 
rhage Intraocular Symptoms and Their Patho 
genesis, Am. J. Ophth. 38:591-505 (Oct.) 1954 

174. Stallard, H. B.: Annular Peripheral Retinal 
Detachment, Brit. J. Ophth. 38:115-118 (keb.) 
1954 

175. Agarwal, | P Double talloon Formation 
in Detachment of Retina, Acta ophth. 32:123-129, 
1954 

176. Rais; Ben Slimane, and Mrad: Un cas de 
latéro-version de la rétine, Arch. opht. 13:773 
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177. Favre, M Trous parapapillaires comme 
cause du décollement de la rétine, Ophthalmologica 
127: 351-354 (April-May) 1954 

178. Simonelli, M., and Faldi, S.: Better View 
of Retinal Tears After Intravenous Injection of 
Fluorescein and Geigy Blue; abstracted, Am. J 
Ophth. 37:628 (April) 1954 


179. Mawas, | L’épithélium pigmentaire de la 
rétine, Ann. ocul, 186:488-506 (June) 1953 
1X80. Arruga, H Sur la pathogeénie et le traite 


ment post-opératoire du décollement rétinien, Ann 
ocul, 186:507-510 (June) 1953 

181. Massin, M Les décollements traumatiques 
de la retine opht 14:154-171, 1954 

182. Vannas, S., and Voipio, H.: Bilateral Juvenile 
Retinal Detachment with Symmetrical Oral Dialy 
ophth. 32:63-68, 1954 

1X3. Westsmith \., ind \bernethy Ik | 
Detachment of Retina with Use of Ditsopropyl 
Fluorophosphate (Fluropryl in Treatment ot 
Glaucoma, A. M. A. Arch. Ophth. §2:779-780 


184. Paycha, | ( tude du role prédisposant 
de la carence en vitamine A dans le décollement 
de la rétine, Arch. opht. 13:272-276, 1953 

185. Stagni, S Relation Between the Insertion 
of the Extrinsic Muscles of the Eye and the Site 
of Retinal Tears: abstracted, Am. J. Ophth. 38: 
275 ( Aug.) 1954 

186. Alajmo, A., and Auricehio, G.: Experimental 
Detachment of the Retina; abstracted, \m | 
Ophth 37:158 ( Jan.) 1954 

187. Dellaporta, A endocdhathermy \ Method 
for Sealing Macular Holes by Transbulbar Co 
agulation, Am. J. Ophth. 37:649-656 (May) 1954 
188. Bonavolonta, G.: Clinical Considerations on 
Some Aspects of Diathermic Retinochoroiditis in 
Detachment of the Retina; abstracted, Am. J 
Ophth. 38:271 (Aug.) 1954 

189. Bangerter \ Zur det Netz 
hautablosung, Ophthalmologica 127: 346-350 (April 
May) 1954 

19 Koenig The Place for Scleral Shorten 
ing Procedure in Retinal Detachment, ye Digest 
2:25-31 (Aug.) 1954 

191. Bohringer, H. Ro: Zur lamellaren Sklerare 
sektiot bet Netzhautablosung, Ophthalmologica 


127: 342-345 (April-May) 1954 


192. Dellaporta, A. N Comparison of Scleral 
Resection and Seleral Folding im Experimental 


Shortening of the Eye A. M \. Arch Ophth 51: 
25-534 (April) 1954 


hapland, ( 1) Changes in the Retraction 
of the Eye Following the Operation of Lamellar 
Scleral Resection, Tr. Ophth. Soe. U. Kingdom 73: 


205-237, 1953 


194. Lindner, K Die operative Behandlung 


hochgradiger Myopie gelegentlich ciner Netz 
hautabhebung, Wien. klin. Wehnschr. 66:8-10 
(Jan. &) 1954 


195. Frey, R. G.: Die Entwicklung der chirur 
vischen Behandlung der Netzhautabhebung an det 
Il. Univ.-Augenklinik in) Wien, Klin. Monatsbl 
\ugenh, 12§: 329-336, 1954 


196. Kronfeld, P. C., and Pischel, D. K.: Seleral 
Resection Operation for Retinal Detachment: An 
Evaluation of the Results, A. M. A. Arch. Ophth 
$1:356-363 (March) 1954 


197. Intante, | Scleral Resection as an Aid m 


the Treatment of Retinal Detachment; abstracted, 


Am. |. Ophth. 37:300 Ckeb.) 1954 


198. Basterra, | Scleral Resection Combined 


vith Diathermy m the Treatment of Case ol 


Retinal Detachment with a Poor Prognosis ab 


tracted, Am. J. Ophth. 37:624 (April) 1954 


199) Rumpt, | le destin ce opere aves 


ucce dun deécollement de la rétine, Ophthal 


mologica 127:100-104 (leb.) 1954 


1). Scher, Do: Systemic Complications of Retinal 
Detachment Surgery, Am. J. Ophth, 37:582-585 
(April) 1954 


201. Rintelen | Prognose che 
blastom Ophthalmologica 227:253-254 (April 
May) 1954 


Streiff, Kk. Bo: Le traitement chirurgical de 


tumeurs malignes de l'oeil et de ses annexes, Oph 


thalmologica 127:262-276 (April-May) 1954 


203. Stallard, H. B.: Pathological Study of Retino 
blastoma Treated by Radon Seeds and Radium 
Disks, A. M. A. Arch, Ophth. 58:573-588 (May) 
1954 


204, Dollfus, M.-A.: Le traitement des tumeurs du 


vlobe oculaire et de Vorbite par les irradiations, 
Ophthalmologica 127:226-241 (April-May) 1954 


205. Dunphy, B.; Dreisler, K. Cadigan 
B., and Sweet, W.: Uptake of Radioactive Pho 
phor by Intraocular Neoplasms, Am. JI. Ophth 
37:4 4 (Jan.) 1954 


206. Thomas, C. I.; Krohmer, J and Storaash, 


P Geiger Counter Probe tor 


and 


Localization of Posterior Intraocular Pumors 


\. M.A. Arch. Ophth. §2:413 (Sept.) 1954 


207. Bettman, J. W., and Fellows, \ Radi 
ictive Phosphorus as a Diagnostic Aid in Ophthal 
mology, A. M. A. Arch, Ophth. 58:171-179 (keb.) 


20%. Thomas, C. I.; Krohmer, J Storaash, J 


|’ wed Iredell, H. I Detection of Intraocular 


fumors by the Use of Radioactive Phosphoru 
Am. J. Ophth. 38:93-99 (July, Pt. 2) 1954 
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209. Eisenberg, I. J.; Leopold, I. H., and Sklaroff, 
D).: Use of Radioactive Phosphorus in Detection 
of Intraocular Neoplasms, A. M. A. Arch. Ophth. 
51:633-641 (May) 1954. 


210, Eisenberg, I. J.; Terner, I. S., and Leopold, 
I. H.: Use of P*? as an Aid in Diagnosis of Inter- 
ocular Neoplasms: Further Observations, A, M. A 
\rch. Ophth. $2:741-750 (Nov.) 1954 

211. Town, A. E Differential Diagnosis Be 
tween Solid and Serous Detachment of the Retina, 


Pennsylvania M J. $6:1046-1048 (Dec ) 1953 

212. Stephenson, R. W Hereditary Retinal 
\biotrophies, Tr Ophth. Soe. U. Kingdom 73: 
611-615, 1953 

213. Strazzi, A.: Retinitis Pigmentosa and Endo 
crine Disturbances; abstracted, Am J. Ophth. 38: 
275 (Aug.) 1954 

214. Jager, G. M \ Hereditary Retinal Disease, 
Ir. Ophth. Soe. U. Kingdom 73:617-619, 1953 


215. Rosehr, K.: Ober den weiteren Verlauf der 
von Stargardt und Behr beschriebenen familiaren 
Degeneration der Makula, Klin. Monatsbl. Augenh 
924:171-179, 1954 

216. Oksala, A Juvenile Macular Dystrophy, 
\cta ophth. 38:385-394, 1953 

217. Klien, B. A.: Late Infantile Amaurotic Idiocy 
\ Clinico-Histopathologic Study, Am J. Ophth 
38:470-475 (Oct.) 1954 

218. Francois, J., and Neetens, A.: Vasculariza 
tion of the Optic Pathway I. Lamina Cribrosa 
and Optic Nerve, Brit. J. Ophth, 38:472-488 (Aug. ) 
1954 

219. Smith, H. E.: Aplasia of the Optic Nerve 
Report of Three Cases, Am. J Ophth. 37:498-504 
(April) 1954 

220. Zweng, H. Congenital Neuroepithelial 
Cyst of the Optic Nerve, Kresge Eye Inst. Bull 
5:46-49 (May) 1954 


221. Jaeger, W. Dominant vererbte Opticus 


atrophie, (Unter besonderer Beriicksichtigung det 
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dabei vorhandenen Farbensinnstérung.), yon Grae- 
fes Arch. Ophth. 155:457-484 (Aug. 19) 1954. 


222. Huerkamp, B.: Ophthalmoskopische Befunde 
und Netzhautsymptome bei Leberscher Optikusa 
trophie, Klin. Monatsbl. Augenh, 124:164 170, 1954. 
223. Teuns, J.: Optic Neuritis Caused by Virus 
of Epidemic Parotitis; abstracted, J. A. M. A. 156: 
1289 (Nov. 27) 1954 

224. Marshall, D.: Glioma of the Optic Nerve as 
a Manifestation of von Recklinghausen'’s Disease 


Am. J. Ophth. 37:15-33 (Jan.) 1954. 


225. Manschot, W. A Primary Tumours of the 
Optic Nerve in von Recklinghausen’s Disease, Brit. 
J. Ophth. 38:285-289 (May) 1954 


226. Miller, W. A., and Van Herick, W Primary 
Optic Atrophy in von Recklinghausen’s Disease 
Report of a Case, Am. J. Ophth. 37:36-41 (Jan.) 
1954 

27. Mann, I.; Yates, P. C., and Ainslie, Be ee 
Unusual Case of Double Primary Orbital Tumour, 
Brit. J. Ophth. 37:758-762 (Dec.) 1953 


228. Ryan, Hugh: Intra-Orbital Meningioma of 
the Optic Nerve, Brit. J. Ophth. 37:506-507 ( \ug.) 
1953 

229. deVeer, J \ Juxtapapillary Malignant 
Melanoma of the Choroid and So-Called Malignant 
Melanoma of the Optic Disk: A Pathologic Study, 
\. M. A. Arch. Ophth. §1:147-160 (Feb.) 1954 


2350. Scuderi, G Metastatic Carcinoma of the 
Optic Papilla and the Choroid (Clinical and Histo 
logical Study); abstracted, Am J. Ophth. 38:607 
(Oct.) 1954 


231. Seiwerth-Ferié, F Tumor papillae nervi 
optict, Ophthalmologica 127:105-110 (Feb.) 1954. 


232. Franceschetti, A., and Babel, J Micro 
angiome avec dégénéréscence kystique de Ja rétine 
(lorme monosymptomatique d’une maladie de yon 


Hippel-Lindau?), Ophthalmologica 128: 23-29 (uly) 
1954 
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Special Report 


INTERNATIONAL COUNCIL OF OPHTHALMOLOGY AND INTERNATIONAL 
FEDERATION OF OPHTHALMOLOGICAL SOCIETIES 
Résumé of Minutes of Meetings Held at the Seventeenth International Congress of Ophthalmology, 
at Montreal, Canada, Sept. 9-11, 1954 
INTERNATIONAL COUNCIL OF OPHTHALMOLOGY 


Apart from current business, the following is a summary of the main decisions 
taken. 


1. International Standardizations.—The main business of the meeting concerned 
the international standardization of visual requirements for transport workers. ‘The 
reports of the committees dealing with the standardization of optotypes, the color 
sense, and the limits of spectacle correction recommended for transport workers 
were considered and referred to the Federation for confirmation. A scheme for 
the codification of the colors of labels of ophthalmic drugs was also agreed. ‘These 
recommendations will be noted in the Minutes of the Federation 

Il. Ophthalmological Education.—The Council considered the report presented 
by Alvaro on behalf of the committee which had been studying the question ot 
ophthalmological education, The report was thought to be of such importance that 
it was decided to submit it to the principal ophthalmic journals in the world for 
publication, 

International Dictionary of Ophthalmic Terms.-The committee concerned 
reported on the progress of the “International Dictionary of Ophthalmic Terms,” 
and it is hoped that this dictionary, which contains such terms in six languages 
(German, English, Spanish, French, Italian, and Latin), will appear in the near 
future. 

IV. Index Ophthalmologicus.—The publication of the new “Index Ophthal 
mologicus’” was considered, and the Council thanked Dr. A. C. Copper for his 
excellent work in its preparation. This new Index contains a résumé of the 
Council's activities, and a list of the names and addresses of ophthalmologists im 
most countries of the world, as well as particulars of the ophthalmic hospitals, 
societies for the blind, ophthalmological societies, and ophthalmic journals. ‘The 
Index can be obtained from Dr. A. C. Copper, 97 Nieuwstad, Zutphen, Netherlands, 
for the sum of $2.75 (£1 sterling), or its equivalent 

\V. Affiliation of New Societies The Council approved the requests for affilia 
tion of certain ophthalmological societies (Australia, Colombia, India, and 
Venezuela ) 

VI. Recommendations were made to the Federation with regard to the I&th 
International Congress, and the next meeting of the Council was fixed to take place 


in Paris, on May 7, 1955 


INTERNATIONAL FEDERATION OF OPHTHALMOLOGICAL SOCIETIES 


The main business was as follows: 


I. New Statutes —The new Statutes regulating the activities of the Inter 


national Council, the International lederation, and International Congresses were 
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studied and, with minor amendments, were provisionally accepted until their final 
consideration, in 1958. According to these Statutes, every endeavor is to be made 
to keep national delegates (and through them, their societies) acquainted with the 
work of the International Council. 

Il. Subscription.—The subscription for member societies to the Federation was 
retained without modification, that is, at the rate of 42 Swiss france per member. 

111. /nternational Standardizations.—The recommendations of the Council on 
international standardization in examining candidates for public transport were 
considered, as well as the Council’s recommendations on the labeling of ophthalmic 
drugs. The essential recommendations are shown in an appendix. 

IV. XVIII International Congress of Ophthalmology.-\t was decided that the 
next Congress should be held in September, 1958, in Brussels, with Prof. Léon 
Coppez as President; this country was chosen as a compliment to the Belgians in 
view of the fact that this would be a centenary meeting, the first Congress having 
been held in 1857, in Belgium. 

V. New International Council.—The new International Council was elected 
as follows: 


President of the Council (and of the Federation) Duke-Elder (Great Britain) 
Vice-president of the Council (and of the Federation)...Berens (United States) 
Secretary of the Council (and of the Federation)... Hartmann (France) 
Treasurer of the Council (and of the Federation).......Amsler (Switzerland) 
President of the Internationa) Association for the Preven 

tion of Blindness... . ....Franceschetti: (Switzerland) 
President of the International Organization Against Tra 

President of the Pan-American Association of Ophthal- 

mology ... To be filled in 1956 


Samuels (United States) 
-Coppez (Belgium) 


Retiring President of the Congress. . 


President of the next Congress 


Ordinary members : 

Alvaro (Brazil); Arruga (Spain); Charamis (Greece); Palomino Dena (Mexico) ; 
Duggan (India); Lyle (Great Britain); Marshall (Canada); Paufique (France); 
Thiel (Germany); Weve (Netherlands). 


APPENDIX 
1. Tables for Transcription of the Acuity of Vision from the Decimal System.— 
For some decimals the distance at the examination has to be altered from 6 to 5 
meters, or from 20 to 15 ft. 
Snellen's 6-Meter Tables 


1.0 6/6 0.5 6/12 
0.8 5/6 0.4 §/12 
0.7 6/9 0.3 6/18 
0.6 5/9 0.1 6/60 
20-Foot Tables 
1.0 20/20 0.5 20/40 
0.8 20/25 04 20/50 
0.7 20/30 0.3 20/70 
0.6 15/25 0.1 20/200 
Resolution Angle Tables 

1.0 1.0 0.5 20 
09 1.1 0.4 2.5 
0.8 1.3 0.3 3.3 
0.7 14 0.2 5.0 
0.6 1.6 0.1 10.0 
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2. Color Sense.—The color sense will be tested by isochromatic tables. At 


present the Ishihara tables are recommended, thers which may be found to be 
equally good or better in the future will also be recommended. 


3. Tonometry.—The Schigtz tonometer is recommended as conforming to the 
specifications of the Committee on Standardization of Tonometry of the American 
Academy of Ophthalmology and Otolaryngology 


4. Spectacles for Public Transport.—Recommendations for the spectacles allow- 
able for candidates for public transport are as follows : 
Concave spherical lenses 7 VD. maximum 
Convex spherical lenses +4 D. maximum 
Cylindrical lenses D. maximum 
Unshatterable lenses advisable 
Periscopic lenses advisable 
Tinted lenses advisable only in bright daylight 
Stability of the mounting of spectacles important 
Provision of a second pair of spectacles as replacements advisable 
Contact lenses acceptable if previously tolerated for three months 
5. Labeling of Ophthalmic Drugs.—l\t is recommended that the labels of oph 
thalmic medications should be different colors, depending on their nature, as follows : 


(a) Red—drugs that in certain circumstances can be dangerous, e. g., mydriatics 


(hb) Orange—drugs to be used with caution, e. g., miotics, cortisone, tolazoline 
(Priscol), epinephrine (Adrenalin), antibiotics, isofluorophate 
( luoropropyl), ete 
(c) Green—drugs without danger, e. g., silver preparations, zinc sulfate, mild 
antiseptics, antazoline (Antistin), naphazoline (Privine), ete 
(d) Red with green bands—anesthetics 
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Correspondence 


BALINT’S SYNDROME AND OCULAR MOTOR APRAXIA 


lo the E:ditor:—A recent article by H. Hécaen and J. de Ajuriaguerra ( Balint’s 
Syndrome [Psychic Paralysis of Visual Fixation] and Its Minor Forms, Brain 
77 :373-400, 1954) has drawn our attention to a description by Balint in 1909 in 
the German literature and to a subsequent description by the foregoing authors im 
the French literature of an entity which may well be the same as that we have 
recently described under the heading of “Ocular Motor Apraxia” (A. M. A 
\ncu, Orntu. 50: 434-442, 1953). By whatever name one wishes to call them, 
these cases should probably be considered together. The patient described by Balint 
showed (1) inability to look toward a point in the peripheral field voluntarily but 
full ocular movements when higher psychological functions were not involved, 
(2) full “proprioceptive control” of ocular movements, and (3) specific inattention 
for visual stimuli, noted particularly for objects in the peripheral field. ‘The cause 
of the syndrome was bilateral (although asymmetric) softening in the parietal 
regions and corpus callosum. Unfortunately, Balint’s description of the ocular 
motor deficit was not sufficient for us to accept it unreservedly in the entity of 
ocular motor apraxia, but the other aspects of the case make it seem a likely 
instance of this entity. 

Heéeaen and de Ajuriaguerra refer to a case of Balint’s syndrome which they 
previously described in conjunction with several other authors (Kev. neurol. 83:81, 
1950). The most striking feature was the “locking of fixation,” but the case showed 
all three of the characteristics of Balint’s syndrome, and also apraxia in the non 
visual spheres. In the present article the authors present three cases which they 
interpret as minor forms of Balint’s syndrome. All had some form of apraxia and 
may well have had apraxia of the ocular motor variety, although complications 
(amaurosis, alexia, and agnosia) made the cases less clear-cut examples of the 
entity. They all had bilateral cerebral lesions with predominant involvement of 
the parieto-occipital region. 

In our report we were able to find three cases in the literature which we felt 
were unequivocal instances of ocular motor apraxia. The first of these was reported 
by Wilson in 1908, that is, one year prior to Balint’s article. 

These cases, and the two which we described, were characterized by loss ot 
volitional control of the eyes but preservation of full random movements, An entity 
occurring in children has also been described by one of us as a congenital variant 
of this entity (7r. Am. Acad. Ophth. 562853-862, 1952). 

It is not our intent to belabor the terminology as to whether this entity should 
be called Balint’s syndrome or ocular motor apraxia, but, rather, we wish to point 
out that the two are probably one and the same syndrome. Thus the total number 
of reported cases allegedly bearing on this entity is 10 of the acquired variety and 
4 of the congenital variety Davip G. Cocan, M.D 
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News and Comment 
Epitep BY Dr. W. L. BeNepict 


ANNUAL MEETING OF AMERICAN MEDICAL ASSOCIATION 
Atlantic City, N. J., June 6-10, 1955 


Combined Meeting of Section on Ophthalmology with 
Association for Research in Ophthalmology 


SECTION ON OPHTHALMOLOGY 


Tuesday Morning—June 7 
Chairman’s Address 
W. Hansen, Minneapolis 
Address of Invited Foreign Guest 
|. W. Tupor Tuomas, Cardiff, Wales 
Fuchs’s Syndrome of Heterochromic Cyclitis: Analysis of Thirty Cases 
SAMUEL J. Kimura, J. HoGan, and San Francisco 
Discussion to be opened by Parker Hearn, Sullivan, Maine 
Circulatory Disturbances of the Retina with Particular Reference to Therapeutic 
Procedure 
BANKS ANDERSON, Durham, N. ¢ 
Discussion to be opened by Artuur J. Benoert, Albany, N.Y 
Some Instructive Manifestations of Chiasmal Disease: One Case of Pituitary Ade- 
noma, One of Optochiasmic Neuritis (Arachnoiditis), and One of Chiasmal Glioma 
Joun P. WeENDLAND, Minneapolis 


Discussion to be opened by Jonn WoonwortHn Henperson, Ann Arbor, Mich 


Therapeutic Studies in Experimental Chemical Injury of the Cornea 
Gustav C. Bann and James H. ALtex, New Orleans 


Discussion to be opened by Henpwic S. Kuun, Hammond, Ind 
Etiology of Retinochoroiditis and Uveitis 
J. V. Cassapy, Cart S, Cutpertson, and James A. Banter, South Bend, Ind 
Discussion to be opened by Harry Syracuse, N. 
Glaucoma Associated with Hypermature Cataract; Phacolytic Glaucoma: A Clinico- 
pathologic Study of 142 Cases 
Mitton Frocks, Stuart C. Littman, and Lorenz | ZIMMERMAN, San 
Francisco 
Discussion to be opened by S. RopmMan Irvine, Beverly Hills, Calif 
Evaluation of Metacortandralone and Metacortandracin in Ocular Inflammatory 
Disease 
Joun H. Kine Jr. and Joun B. Weitmer, Washington, 1). ¢ 


Discussion to be opened by Dan M. Gorne New York 


Wednesday, June 8 
Therapy of Congenital Glaucoma 


kk. Norris Ropertson, Oklahoma City 
Discussion to be opened by Joseru S. Haas, Chicago 
Report on Thirteen Eyes with Congenital Glaucoma Treated by Goniopuncture 
GeoRGE S. TyNeR and Epwarp J. Swets, Denver 
Discussion to be opened by Joseru S. Haas, Chicago 
Mechanical Changes During Accommodation Observed by Gonioscopy 
HERMANN M. Buran, Iowa City 
Discussion to be opened by ArtHuur LINk 
Treatment of Monocular Cataracts 
Everett L. Goar, Houston, Texas 
Discussion to be opened by Joun M 
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Ocular Significance of Intracranial Calcium Deposits 
Josern Kk. Atrano and Harvey Wuite, Chicago 


Discussion to be opened by Fuank B. Watsu, Baltimor 

Conjunctivitis Associated with Adenoidal-Pharyngeal-Conjunctival Virus Disease 
Raten W. Ryan, James F. O'Rourke, Gitnert Iser, Rosert |. 
Joseru A. and Rorert H. Parrorr. Bethesda. Md 


Discussion to be opened by Arson E. Brarey, Iowa 


Thursday Morning—June 9 
Address of Invited Foreign Guest 
James H. Doccart, London, England 
A New Ptosis Operation Utilizing Both Levator and Frontalis 
Roper? A. Scutimek, Detroit 
Discussion to be opened by R. N. Berke, Hackensack, N. | 
Experimental Studies on a New Method of Temporary Shortening of the Inner Coats 
of the Eye 
ANGELOS Buffalo 
Discussion to be opened by DourMANN K. Piscner, San Francisco 
Cataract Surgery in Megalocornea: A Case Report of Two Extractions and Review of 
Cases Since 1931 
Joun W. Ann Arbor, Micl 
Discussion to be opened by Derrick Vat, Chicag 
Electromyography of the Extraocular Muscles 
Goopwtn M, Breinin and Joserpn Motpaver, New York 
Discussion to be opened by Francis H. Apter, Philadelphia 
Treatment of Chronic Glaucoma with Administration of Acetazoleamide (Diamox) 
Becker, St. Louis 
Discussion to be opened by Rosert R. Trorrer, Boston 
Diamox in Treatment of Flat Postoperative Anterior Chamber Following Glaucoma 
Surgery 
Harvey EF. Torre, Pittsburgh 
Discussion to be opened by Paurt C. Craic, Reading, Pa 
Flat Anterior Chambers 
Joun Bettows, Howarp LiesermMan, and Ira Apramson, Chicago 
Discussion to be opened by Peter C. Kronrerp, Chicago 


ASSOCIATION FOR RESEARCH IN OPHTHALMOLOGY 


Tuesday, June 7—I p. m. 
St. Dennis Room, Dennis Hotel 


1:00: A New Interpretation of the Fundus Reflexes 
ArTHUuR J. 
1:20: Goniocycloscopy and Ophthalmoscopy with the Allen-Thorpe Gonioprism 
Harvey Tuorps 
1:40: Biochemistry of Visual Excitation 
Georce WALD 
2:40: Intermission 
2: 50: Studies in the Photopic-Scotopic Relationships in the Human Electroretino- 
gram 
Aversacnu and HERMANN M. Burtan 
3:10: Metabolic Injuries of the Visual Cell 
Weenerw K. Noewt 
3:30: Electroretinographic Changes Following Administration of Neotetrazolium, 
Dithizone, and Alloxan to Animals 
Rosert J. Davis and G. Peter Arnott 
3:50: Studies on the Visual Toxicity of Methanol: Additional Observations on 
Methanol Poisoning in the Primate Test Object 
Arsert M. Ports, Junius Praciin, Irene Farkas, L. Orpinson, and 
DONALD CHICKERING 
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Retinal Changes Following Ionizing Radiation 
P. A. Cini und V. I BROWN 

Astroglia in the Human Retina 
J. Reimer 


Wednesday, June 8—I p. m. 
St. Dennis Room, Dennis Hotel 


A Reversible Hydration and Cation Shift of the Cornea 
Joun Harris and Loretra T. Not 
Some Biochemical Characteristics of Acid Injury of the Cornea: 1. Ascorbic 
Acid Studies 
M. A. Guipry, J. H. and J. B. 
: Lens-Induced Endophthalmitis: III. Experimentally Produced Bilateral 
Endophthalmitis Phacoanaphylactica 
Woop Lypa and Stuart W. Lippincott 
Business Meeting 
Intermission 
Symposium: Recent Trends in Diamox Research, V. Evinvrr Kinsey, Presiding 
Effect of Diamox upon Composition of the Rabbit Aqueous Humor 
BERNARD BECKER 
Mechanism of Action of Diamox and Formation of Aqueous Humor 
Harky Green and Irving H. Leopoip 
Further Studies on Diamox and Aqueous Flow JONAS FRIEDENWA 
Diamox and Intraocular Fluid Dynamics V. Evererr Kin 
ENRIQGUETA CAMACHO, GERARD CAVANAUGH, MARGUERITE CONSTAN 
and Daniet A. McGinty 
Carbonic Anhydrase Activity and the Distribution of Diamox in the 
Rabbit Eye J. and T. H. Maren 


Thursday, June 9—I! p. m. 
St. Dennis Room, Dennis Hotel 


Effect of Sympathetic Nerve Stimulation on the Ciliary Muscle 
G. A. Brecker, C. Mevron, and Eowarp W. PURNELI 
Spontaneous and Radiation-Induced Iris Atrophy in Mice 
W. H. Benenict, K. W. Citkistenserry, and A. C. Urron 
Effect of Beta Irradiation on Ocular Wound Healing 
James McDonacp and Howarp WitLver 
Tissue Culture Methods Used in Isolation of the Unknown Group of Eye 
Viruses 
Ann Fowre, ANNE Cockeram, and H. L. 
: Tissue Culture Techniques in the Study of Herpetic Infections of the Eye 
FRANCES W. Doane, A. J. Rutonrs, and H. L. Ormspy 
Studies of Immunity in Vaccinia Keratitis in Rabbits 
S. SpEAKMAN and H. L. Ormsny 
Observations on the Effect of the Corticosteroid Hormones on Clinical and 
Experimental Herpetic Keratitis 
SaMueL J. Kimura and THyceson 
Intermission 
Penetration of Cortisone and Hydrocortisone into the Ocular Structures 
S. Hamasuicr and M. Pott 
Mitotic Activity in Epithelia of Cultured Lenses 
V. Everett Kinsey, Cart Wacntt, MARGUERITE CONSTANT, and 
ENRIQUETA CAMACHO 
Ascorbic-Dehydroascorbic Acid as an Oxidation-Reduction System in the 
Maintenance of the Metabolism of Lens Cultured in Vitro 
BERNARD SCHWARTZ and P. J. LeEINFELDER 
Anaerobic Carbohydrate Metabolism of the Crystalline Lens: 
High-Energy Phosphate 
Harry Green, Cakor A. Bocner, and Irving H 
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A. M. A. ARCHIVES OF OPHTHALMOLOGY 


GENERAL NEWS 


Ophthalmologists of the Americas to Meet in Santiago, Chile, in 1956.— 
Ophthalmologists of the Western Hemisphere will assemble for the Fifth Pan 
\merican Congress of Ophthalmology in Santiago, Chile, Jan. 9 to 14, 1956, under 
the presidency of Dr. Moacyr E. Alvaro, of Sao Paulo, Brazil. 

Thirty or more eye specialists from the United States will take part in the pro 
gram, which is to include symposiums on the following topics: glaucoma, collagen 
diseases, strabismus, detachment of the retina, tumors of the eye, plastic surgery, 
physiopathology and surgery of the crystalline lens, tropical diseases affecting the 
eye, psychosomatic diseases, visual fields, and neuro ophthalmology 

Moderators for the symposiums, which will have from 4 to 10 speakers each, 
will include the following from the United States: Drs. John McLean and Alger 
non B. Reese, New York; Peter Kronfeld, Daniel Snydacker, and Derrick Vail, 
(Chicago, and A. Edward Maumenee, San Francisco. Those from other countries 
of the hemisphere will be Drs. Jorge Valdeavellano, Lima, Peru; Feliciano Palo 
mino Dena, Mexico D. F., Mexico; Humberto Eseapini, San Salvador, El Sal 
vador ; Juan Verdaguer and Alberto Gormaz, Santiago, Chile; Durval Prado, Sao 
Vaulo, Brazil; A. Magin Diez, Manuel Oribe, and Esteban Adrogue, Buenos 
\ires, Argentina 

The Pan-American Association of Ophthalmology, which was founded in 1939, 
now has some 1500 members, representing all the 22 countries of the western half 
of the world. Its first Congress was held in Cleveland in 1940, under the sponsor 
lip of the American Academy of Ophthalmology and Otolaryngology. The suc 
ceeding Congresses convened in Montevideo, Uruguay, in 1945; Habana, Cuba, 
in 1948, and Mexico, D. F., Mexico, in 1952. As interest grew rapidly in the new 
organization, it was decided that interim meetings would be advantageous. ‘The 
first of these took place in Miami Beach, Fla., in 1950, in cooperation with the 
National Association for the Prevention of Blindness (U. S.). The second was 
held on a Caribbean cruise in January, 1953, with scientific sessions on shipboard 
and at various ports of call with local groups of ophthalmologists. The third interim 
meeting was in Sao Paulo in June, 1954, as an official event of the celebration of 
the 400th anniversary of the founding of the city 

ach member country of the Association is represented by one vice-president, 
except the United States, which has two—Drs. William L Benedict, Rochester, 
Minn., and Derrick Vail, Chicago. There are two secretaries: For countries north 
of Panama, Dr. Thomas 1D). Allen, Chicago (Dr. Daniel Snydacker, 109 N. Wa 
bash Ave., Chicago, is acting secretary at present), and for countries south of Pan 
ama, Dr. Jorge Balza, Buenos Aires. There are also assistant secretaries, among 
whom are the following for the United States: Drs. James H. Allen, New Orleans ; 
Franklin M. Foote, New York; John L. Matthews, San Antonio, Texas; A. Ed 
ward Maumenee, San Francisco; Edward McWay, Amarillo, Texas; J. Wesley 
McKinney, Memphis, and Brittain F. Payne, New York 


PERSONAL NEWS 


Dr. Edgar B. Burchell Dinner.—.\ subscription dinner honoring Idgar B 
Burchell, D. Se., on the completion of 60 years of distinguished service at the New 
York Eye and Ear Infirmary, will be given on Friday, June 10, 1955, at the 7th 
Regiment Mess, 643 Park Ave., at 67th St.. New York: Cocktails and reception 
at 6:30 p.m. and dinner at 7:30 p.m. For further information write Dr. Joseph 
H. Krug, secretary-treasurer, Alumni Association, New York Eye and Ear In- 
firmary, 218 Second Ave. New York 


762 


> 
: 
4 
; 
ti 
J 
| 
= 


Books 


Principles of Internal Medicine. Second edition. Hdited by T. R. Harrison, 
Raymond D. Adams, Paul B. Beeson, William H. Resnick, George W. 
Thorne, and M. M. Wintrobe. Price, $16.00 (1 Vol.) ; $21.00 (2 Vols.). Pp 
1,703, with index. The Blakiston Company, Inc., 575 Madison Ave., New 
York 22, 1954. 

This textbook of general medicine is edited by a board of outstanding 
internists, with a large group of contributors from all over the country. There 
are no chapters dealing directly with the eye, but it is a good reference book for 
general medical information, brought up to date 


Anthropological and Ophthalmological Studies on the Angmagssalik Eskimos, 
ty Erik Skeller. Price, not given. lp. 231, with 21 figures ; 86 tables. Branco 
Lunos Bogtrykkeri A/S, Copenhagen, 1954. 


With the development of the air base at Thule, a group of approximately 300 
polar Eskimos have been brought into contact with civilization, an association 
which previously had been totally denied them because of the difficulties of travel 
It was the aim of this study to record as many observations as possible from this 
population before contact with the outside world changed them. While this 
monograph deals with observations and measurements on the general anatomy o! 
the Eskimo, special interest has been devoted to the ophthalmological sections, 
which deal with the measurements of the exterior of the eye and with refraction 
Up until now, information concerning the Eskimo has been almost completely 
lacking. This study will be of value to those whose ophthalmological interests 
cross those of the anthropologist 


Geriatric Medicine. Idition 3. By J. Stieglitz, with 48 contributors. Price, $15.00 
Pp. 718, with 205 illustrations. J. B. Lippincott Company, Ie. Washington 5q., 
Philadelphia 5, 1954. 


Since a large proportion of the patients with which an ophthalmologist has to 
deal are aging, if not aged, it is important that he be kept abreast of the problem 
peculiar to old age, and their solution by the newly organized science, geriatrics 
This book, first published in 1943, has been one of the standard texts of gerontology, 
which is the science of aging in its broadest sense. In the generalized field it has 
a well-deserved reputation, and this third edition testifies to its popularity, The 
section on Diseases of the Eye has been contributed by Dr. Benjamin Rones, who 
among the 48 contributors is the sole ophthalmologist. It seems unfortunate that 
he has been allotted only six and a half pages in which to depict the eye changes, 
physiologic and pathologic, which are peculiar to growing old, especially since 
failing vision is such a frequent accompaniment of senility and one of the hardest 
crosses to bear, coming as it does when other interests and activities are demed 
the individual. 


In the section on diabetes, likewise, this reviewer was considerably disturbed 
to find so little mention of visual impairment from diabetic retinopathy leven 
under the section on complications no mention is made of ocular disabilities, nor 


is there any discussion of the relative merits of controlled vs. uncontrolled diets 
in the prognosis as far as retinopathy is concerned. The word retinopathy does 
not even appear in the index. The inevitable conclusion ts that ophthalmologist 
may become better acquainted with the general physical ills of his patients through 
this book, but that it forms a very poor text for the general practitioner in 
acquainting him with the manifold ways in which the declining years of his patients 
may be made miserable by failing sight. It is to be hoped that this oversight will 
be remedied in future editions, 
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Human Physiology. Second dition. By Bernardo Hussay. Price, $12.50 
Mp. 1177, with 504 illustrations. McGraw-Hill Book Company, 330 W. 42d 
St., New York 36, 1955 


The second edition of this valuable text on physiology contains an excellent 
section on the physiology of the eye. Three chapters, totaling 47 pages, are devoted 
to a concise and up-to-date report of the functions of the eye as an optical mstru 
ment and a sense organ. ‘The section on visual pigments and their breakdown by 
light and resynthesis is especially well done, incorporating quite recent work of 
Wald on the chemical cycle of rhodopsin. The formation of aqueous humor and 
the maintenance of the intraocular pressure should be revised in a future edition 

This is an excellent text to use as an introduction to the physiology of the eye 
or as a review for examination purposes. 


Human Physiology. by W. Bb. Youmans, M.D. Price, $6.00. Pp. 481, including 
glossary and index, with 226 illustrations. The Macmillan Company, 60 Fifth 
Ave., New York 11, 1954 


This short text of human physiology cannot be recommended as an introduction 
for students to the physiology of the eye. The materials, in particular, the forma 
tion of aqueous humor and the maintenance of intraocular pressure, has not been 
brought up to date. The section on the pupil and the neuropathways for vision 
are adequate, but in future editions this whole chapter should be revised. The 
rest of the book is beyond the interest of this review. 


Viral and Rickettsial Diseases of the Skin, Eye and Mucous Membrane of Man. 
Harvey Blank, M.D., and Geoffrey Blake, M.B., B.S. Price, $8.50. Pp. 285, 
including index, with 62 illustrations and 7 color plates. Little, Brown & 
Company, 34 Beacon St., Boston 6, 1954. 


This book contains a great deal of information of value to ophthalmologists, 
although it is not written either by an ophthalmologist or primarily for those spe- 
cializing in diseases of the eye. There is a good introduction on the nature of 
viruses and rickettsia, together with a chapter on the general diagnosis of the 
diseases caused by these pathogens. The various diseases caused by viral and 
rickettsial agents are then considered, such as herpes, chickenpox and zoster, 
smallpox and vaccinia, the exanthematous diseases, the common cold, herpangina, 
warts, molluscum contagiosum, viral diseases contracted from animals, epidemic 
keratoconjunctivitis, the Chlamydozoaceae, and, finally, the rickettsial diseases. 

The book is beautifully illustrated, and is an authoritative text on the material 
it covers, 


Codigo de la ceguera. by Dr. Tomas R. Yanes. Price, not given. Pp. 264; with 
2 illustrations. Editorial Echevarria, Fomento No. 114, Luyano, Habana, 


Cuba, 1954. 


This paper-bound volume was prepared by the author for the League Against 
Blindness of the Republic of Cuba to urge the formation of a National Corporation 
of Blindness and to propose laws for this purpose, The first three chapters deal 
with the problem of blindness in the Americas, a survey of blindness in Cuba, 
and a review of the psychological factors relating to blind persons. The next 
chapters are concerned with social assistance, education, and occupations for the 
blind, and a section on the history of canes and guide dogs used by the blind. The 
author then discusses the problem as it is being met in the countries of North and 
South America and Spain, and the development of organizations for the prevention 
of blindness. The final chapter contains the proposals for legislation, followed by 
a bibliography. 
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BOOKS 


Neuro-Ophthalmology. [dition 2. By Donald Lyle, M.D. Price, $17.50. Pp. 591, 
including index, with 335 illustrations. Charles C Thomas, Publisher, 301 E. 
Lawrence Ave., Springtield, IIL, 1954 


In the second edition of this popular text on neuro-ophthalmology the author 
has amplified the sections dealing with basic anatomy and physiology, Of the 
first four chapters dealing with the visual system, the first seventeen pages are 
devoted to anatomical and physiological considerations, ‘The essential virtues ot 
the first edition have been retained, however. In this reviewer's opinion, the 
emphasis on correlation of the clinical symptoms with postmortem or operative 
findings has been the chief contribution this text has made. ‘The beautiful anatomi 
cal drawings with fiber tracts filled in diagrammatically add much to the value of 
the book as a source of teaching. It would be hard to picture a better method of 
describing various syndromes, such as the Foster-Kennedy syndrome, the menin 
gioma syndrome, etc., than has been done graphically in Chapter 24. The arrange 
ment of material has been somewhat loose-——the first fourteen chapters on an ana 
tomical basis and the remaining nine on a disease classification, 

The only criticism which might be made would be the suggestion that in the 
next edition the author considerably enlarge the index, which is hardly adequate 
if the book is to be used as a teaching text. 


Hand Atlas and Textbook of Human Anatomy. | wo Volumes. Werner Spalte 
holtz. Fifteenth Edition, revised and enlarged by Rudolf Spanner. Price, 
each volume, $11.50. Vol. Il: Vascular System, Viscera, Nervous System, 
Sense Organs. Pp. 454, with 776 plates. Little, Brown & Company, 34 


Beacon St., Boston 6, 1955. 


This famous Atlas has gone through 15 editions and still retains its individuality 
and excellence. Part I] is of special interest to ophthalmologists because of the sec 
tion on the central nervous system and the section on the eye. The section on the eye 
contains 43 plates, all of which are beautifully executed, The material includes 
some of the recent work on the canal of Schlemm and the lamina choriocapillaris 
by means of neoprene casts, done by Ashton, 


Two Lectures on Biomicroscopy of the Eye. By Dr. Hans Goldmann. Price, not 
given. Pp. 55 with 63 illustrations. Rosch, Vogt & Co., Berne, Switzerland, 

1954. 

The two lectures included in this booklet were delivered in 1933 before the 

Brazilian Ophthalmological Society and the University of Sao Paulo in Rio de 

Janiero and Sao Paulo, and at the University of lowa on the occasion of the Sympo- 

sium on “Problems in Physiology and Pathology of the Eye” in September, 1954. 


The first lecture is entitled “An Introduction to Gonioscopy.” The anatomical 
relationships of the angle are reviewed, and the author acquaints those of us who 
have not used his particular mirror contact glass with this simple device. Various 
clinical entities are then deseribed, from aniridia to injuries and retained foreign 
bodies, in all of which the gonioscopic appearance of the angle is of great clinical 
value. Obviously, the section on glaucoma 1s the most important. 

lhe second lecture is entitled “The Examination of the Vitreous and the Fundus 
with the Slitlamp.” The author prefers the use of a contact glass after maximum 
mydriasis is achieved, with a reducing prism which enables the angle between the 
eliminating device and the microscope to be small when examining the fundus and 
large when the vitreous is the object of scrutiny. Numerous entities are described, 
among the more important of which are detachment of the vitreous, the changes 
which occur in the periphery of the retina in retinal detachment, and various condi- 
tions of the optic dise and the macula 

soth these lectures are abundantly illustrated with beautiful drawings, and 
great credit must be given Mr. Iseli and Miss Meyer by the readers of this book, 
as the author himself has done, for they enhance the value of it greatly, Anything 
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from the pen of this genial and brilliant investigator and clinician is a welcome 
addition to our literature. It is to be hoped that more of these will follow. These 
two lectures were made possible by the generosity of Messrs. Haag-Streit, of Berne, 
Switzerland, 


Education and Health of the Partially Seeing Child. [hird Edition. By Winifred 
Hathaway. Price not given. Pp. 227, including index, with 11 figures. 
Columbia University Press, 2060 Broadway, New York 27, 1954. 
very ophthalmologist should know something of the history of the special 

educational facilities for visually handicapped children. This book gives an excellent 
historical background, and defines the needs of the partially seeing child in respect 
to special educational facilities and the methods of providing these. In addition 
to its usefulness as part of the general education for every ophthalmologist, this 
book will be of interest to administrators, supervisors, teachers, nurses, social 
workers, and all others concerned with the welfare of the visually handicapped 
child. An adequate appendix gives a glossary of terms and general instruction 
about the eye to lay readers. 


Cytoarchitecture of the Human Brain Stem. Jerzy ()iszewski and Donald Baxter. 
Price, $16.00. Pp. 199, with 170 illustrations. J. B. Lippincott Company, 
227-231 S. 6th St., Philadelphia 5, 1954. 


This atlas of the brain stem brings up to date anatomical investigation primarily 
concerned with patterns of arrangement and morphological details of nerve cells 
as revealed by magnifications within the range of the ordinary microscope (cyto 
architectonies ). 

The first part of the monograph consists of a series of ninteen semischematic 
representative cross sections of the brain stem, accompanied by low-power photo 
nucrographs. Descriptions of the individual nuclei, supplemented by photomicro- 
graphs of higher magnifications, compose the second part 

This atlas will prove of value to the neuroanatomist who is interested in the 


position and morphology of the individual nuclei and to the neuropathologist in 
his attempts to localize pathological processes and to distinguish abnormal from 
normal cell forms found within various regions of the brain stem. The neuro 
physiologist may find it useful to have available detailed human morphological data 


which can be correlated with those on experimental animals and with which his 
functional concepts may be integrated 


The book is of interest to ophthalmologists only in so far as they are interested 
in neuro-ophthalmology and correlated studies, as cited above 


It does belong in 
libraries alongside the classic atlases of the nervous system. 
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all important solutions 
required for ocular surgery 


write now for details to OPHTHALMOS, INC. 
UNION CITY, N. J. 


De you dismente glasses? 


We are one of the oldest, and most reputable wholesale opti- 


cians in the east, serving the discriminate ophthalmologist. 


An inquiry from you will bring a representative at your con- 


venience to outline our superior service plan. 


MAX ZADEK, INC. 


established 1904 
115 Fulton Street New York 38, N. Y. 


= 
; A necessity in every eye operating room and wherever eye injuries are treated. 
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THE NEW Rodenstock eve-ReFRACTOMETER 


Excellent for the objective determination of refractions 
of the human eye, the Rodenstock eye-refractometer 
permits instantaneous readings of spherical and cy- 
lindrical refractions including inclination of the axis. 
Enables you to diagnose objectively problem cases like 
children, illiterates, cases of pin hole pupils, as size of 
pupil has no effect on efficiency. Eliminates time con- 
suming basic diagnosis so tiring to the patient. Par- 
ticularly helpful in difficult cases of strong astigmatism 
and sensitive or nervous patients. This instrument 
stimulates the patient's confidence in the doctor as well 
as self-confidence of the patient. Range from plus 20.D 
to minus 20.D. 


THE VISUSCOPE 


@ Retinoscopy with erect or inverted image 


The Ophthalmoscope 
PLUS 


Determination of area and position of infectious proc- 
esses within anterior portion of the eye and fundus 


Measurement of level differences 


Fingertip control 


Adjustability to patient's refractive error ranging to 
+ 25.D 


Automatic switch turns light on of off as instrument 


Measurement of blood vessel widths is picked up or put down 


Objective determination of refractive error Well cooled handle 


astigmatism and its main meridians 


, including 


Determination of fix: ion point of retina in cases of 
monocular excentric fixation 


A555 | 


Eliminates accommodation of examiner due to opti- 
cal system 


ANTON HEILMAN 
220 Main St. 


Hempsteod, L.i., N.Y. 


Kindly send the following catalogues 


O RODENSTOCK EYE-REFRACTOMETER 


(1) RODENSTOCK VERTEX REFRACTION- 
OMETER 


RODENSTOCK TEST LENS SETS ANDO 
TRIAL FRAMES 

RODENSTOCK OPHTHALMIC 
KRAHN 
SCOPE 
KRAHN 
KRAHN 
Cc 


FRAMES 
OPHTHALMO- 


BE 
PRISM EXOPHTHALMOMETER 


KRAHN 
MENT 


KRAHN 


RAPID CHANGE  INSTRU- 
wez 


TABLE 
SCOTOMETER D 


KRAHN UNIVERSAL REVOLVING OPH- 
THALMIC UNIT 


| KLEIN’S PHOROMETER 
SARWAR DIAGNOSTIC CONTACT LENS 

| () PERIMETER OF OR. ETIENNE 
VISUSCOPE - THE 
OPHTHALMOSCOPE 

| OPERATING LOUPES 
LISTER-MORTON OPHTHALMOSCOPE 

| PURVIS STREAK RETINOSCOPE 

PROFESSOR AMSLER CHARTS (TO DE- 


TECT METAMORPHOPSIA, RELATIVE 
SCOTOMA) 


DIPROSE HAND SLIT LAMP 7 FOCAL 
ILLUMINATOR 


REXOMETER 
EYE SURGICAL INSTRUMENTS 


OPTICAL PLIERS, FOR 
DISPENSER 


NEW MEASURING 


TOOLS YOUR 


NAME . 
ADDRESS 


STATE 
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SURGICAL INSTRUMENTS CO., INC., 
520 FIFTH AVENUE, NEW YORK 36, N. Y. 
LONDON ESTABLISHED 1875 


ATKINSON SCLERATOME 


Dr. Walter S. Athinson—Watertown, N.Y. 


Ihe Atkinson Scleratome was devised to make the incision for pre- 
placed sutures, as it is often difficult to make a clean incision the proper 
length and depth with the cutting instruments generally used for this 
purpose, especially if the eye is soft. In this new instrument the depth 
of the blade and thickness of the shaft guard against making the cut 
too deep. This scleratome may also be used to make a scratch or ab 
externo incision or to outline the sclera to be removed in scleral re- 


sections Price $6.50 ea. 


HERTEL EXOPHTHALMOMETER 


Improved over the original German model, in that is has front surface 
mirrors which do away with parallax, this exophthalmometer enables the 
examiner to measure the degree of exophthalmos accurately and rapidly 
without assistance 

The right member slides over a calibrated millimeter rule. Each member has two mirrors mounted at 
right angles, one above the other. When the instrument is in position, with the two outer points in con 
tact with the temporal margin of each orbit, the profile of the cornea is seen in one mirror and the scale 
in the other. The seale reading directly above the corneal image gives its protrusion in millimeters 

The separation of the two members is shown on the slide. All measurements of the same case must be 
made with the members separated to the same reading on the sliding seal Price $55.00 


Supphed in case 


Specialists in ALL TYPES of Plastic and Glass 
Artificial Human Eyes Exclusively 
MADE TO ORDER IN OUR OWN LABORATORY 


Doctors are invited to visit 


REFERRED CASES CAREFULLY ATTENDED 
AND SATISFACTION GUARANTEED 


EYES ALSO FITTED FROM STOCK 
Plastic ov Glass Selections Sent on Memorandum upon Request 


Implants and Plastic Conformers in Stock 


FRIED ano KOHLER, INC. 


665 FIFTH AVENUE NEW YORK, N. Y. 
near 53rd St. Tel. ELdorado 5-1970 
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MAGNOCULAR 


... A Perfect Magnifying Spectacle 


Ophthalmologists thruout the coun- 
try use this French telescopic loupe for 
precise operation and examination 
while both hands are free. Telescopic 
system guarantees minimum of distor- 
tion at 2x magnification. Large flat 
field at eight inch focal distance. Visual 
prescription may be incorporated by 
two methods. Rx model has special 
empty eye-wire frame. In standard 
model add Rx to minus power of ocu- 
lar lenses In either case the visual pre- 
scription becomes part of the tele- 
scopic system. 


For patients: Since the MAGNOC- 
ULAR provides an enlarged retinal 
image which increases the number of 


¢ Light duralumin all-metal frame 
¢ Simple, precise construction for 
lifetime service * Enclosed gears. 
* An exclusive feature—accessory 
cells demonstrate to patient exact bi- 
focal lens arrangement ¢ Exact 


nerve receptors used, it is indicated in 
cases of macular degeneration and, 
generally, where reading difficulty ex- 
ists after full correction. 


Collapsible feature allows it to be 
carried in a standard spectacle case. 
Returnable for credit after full inspec- 


for standard model $2250 
$25.00 for Rx model 


tion. 


GRAFFE 
TRIAL FRAME 


scopic and retinoscopic temple ad- 
justment-——adjustable nose rest 

height adjustment and individual 
P.D. measurement * Extra space 
allows easy—no_ fumbling——inser- 
tion of lens * Accepts all 1/2 inch 


trial lenses * Return- 


corneal alignment ¢ Fully adjust- 
able lens holders are automatically able for credit after full $3950 


locked in any position * Full panto- inspection. 


ARMCO MERCANTILE COMPANY 
221 N. LaSalle St. Chicago 1, Ill. 
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You will give your patients the correct an- 
swer if you use the new 2nd Edition of the 
DVORINE COLOR PLATES. 


The DVORINE PSEUDO-ISOCHROMATIC 
PLATES uncover not only weaknesses in 
color perception, but in color nomenclature 
as well. 


Here are some of the desirable features 
which are found ONLY in the DVORINE 
COLOR PLATES: 


@ A test for color nomenciature, to dis- 
tinguish the color blind from the 
color ignorant 


@ A special section for testing very 
young children and illiterates 


@ Eoch plate is limited to two color 
combinations, making a diagnosis 
more positive. 


@ The set consists of 23 plotes with 
eight different color combinations, for 
the identification of specific contusion 
colors. 


@ A six-ring loose-leat binder tor rapid 
change of plotes sequence, to outwit 
the malingerer. 


POSTGRADUATE COURSE 
and 
SUMMER CONVENTION OF THE 
COLORADO OPHTHALMOLOGICAL 
SOCIETY 
and the 
UNIVERSITY OF COLORADO 
MEDICAL CENTER 
Denver, Colorado 
July 25, 26, 27, 28, 1955 
The program will consist of lectures, seminars 
and demonstrations of interest to both the spe- 


cialist and the practitioner caring for Eye 
Diseases 


Registration will be open to all members of 
the Society and qualified physicians on a limited 
membership basis. Tuition $40.00 


Plan now to attend and combine an intensive 
review of advances in this specialty with your 
summer vacation 


Complete program and details will be mailed 
upon request addressed to: 


Director of Postgraduate Medical Education 
University of Colorado School of Medicine 
4200 East Ninth Avenue 
Denver 20, Colorado 


MAIL THIS COUPON 
Scientific Publishing Co. 
Dept. A $12.00 
2328 Eutaw Place complete set 
Baltimore 17, Md. 

Send me o copy of the new 
“DVORINE PSEUDO-ISOCHROMATIC PLATES” 
(with directions) 


Neme 

Address 

City .. Tone State 
Remittence Enclosed Bil Me. 


if check eccomponies order, you may deduct a cosh 
discount of 5%, that is, send only $11.40. 

(Money cheerfully refunded if you are not satisfied 
with the set when you receive it.) 


THE WASHINGTON UNIVERSITY 
SCHOOL OF MEDICINE 


DEPARTMENT OF OPHTHALMOLOGY 
announces its 


THIRTY-FIFTH ANNUAL 

8-MONTH COURSE IN THE BASIC 

SCIENCES OF OPHTHALMOLOGY 
September 19, 1955—May 18, 1956 


1-WEEK INTENSIVE COURSE IN 
PATHOLOGY OF THE EYE 
AND ADNEXA 
September 12-17, 1955 


Both courses are limited 


For more detailed information write to 


Department of Ophthalmology 
Washington University School of Medicine 


640 S. Kingshighway Blvd 
St. Louis 10, Missouri 
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Announcing 


The NEWA)H-R-R 
PSEUDOISOCHROMATIC PLATES 


LeGrand H. Hardy, M.D. 
by Gertrude Rand, PH.D. 
M. Catherine Rittler, B.A. 
Based on the research work originally conducted in the Knapp Memorial Laboratory 
of Physiological Optics, the Institute of Ophthalmology of Presbyterian Hospital and 


the Department of Ophthalmology of the College of Physicians and Surgeons of 
Columbia University, New York, New York. 


American Optical announces the most 
comprehensive low-cost color test ever 
produced. Many years in development, it 
has a scope and thoroughness never 
before achieved in a test of this type. 
Extremely easy to administer, it makes 
complete, accurate color vision testing a 
logical facility of every office. 


First, it separates people with defective 
Red-Green and/or Blue-Yellow color 
vision from those with normal color 
vision. Further, it classifies the subject's 
defect as to Protan, Deutan, Tritan or 
Tetartan. Finally it estimates the amount 
of the deficiency as mild, medium or 
strong. 


The development of the test has been 
so successful that it combines speed and 
ease of administration with the new fea- 


tures of classification and quantitative 
diagnosis. For the vast majority of peo- 
ple the test is completed in seconds. The 
symbols used are universally understood. 
The ingenious pattern of the plates 
allows no clues for memorization, It has 
been approved by the Subcommittee on 
Color Blindness Studies of the Inter- 
Society Color Council. 


For a first-hand view of this truly 
remarkable development in the field 
of physiological optics, call your AO 
Representative. 


American 
(ptical 
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Precious eyes are safest behind 


if hard resin Armorlite lenses! 
when 

These modern, highly durable lenses are made from hardest, 
die-cast resin with the same meticulous accuracy as glass. 


safety 


Armorlite offers your patients the following advantages: 


Four times the resistance to swift impacts 
IS of case-hardened safety glass. 
Thirty times more scratch-resistance than 
; the best common plastics.* 
im po rtant M Feather light! (Only half the weight of glass). 


Four times the resistance of glass to fogging. 
*American Standard Safety Code Z26.1-1950, Test 17 


For children, sportsmen, and all those 
in eye-hazardous occupations, 
ARMORLITE IS YOUR BEST PRESCRIPTION 
Available through regular sources of supply, 
; or directly from: request 
‘i ARMORLITE LENS COMPANY, INC. 
117 E. Colorado St., Pasadena, Calif. 


Literature 


sent upon 


Instrumentation for 


MICRO-GONIOSCOPY and GONIOTOMY 


after Otto Barkan, M.D. 


GONIOSCOPE (illustrated) floor model, for of- 


fice and hospital surgery $185.00 
CORNEAL MICROSCOPE B&L........... 180.00 
a CORNEAL MICROSCOPE Haag-Streit....... 225.00 
Your own Corneal Microscope adapted to gonio- 
| SCOPE... 10.00 
Otto Barkan Focal Illuminator (hand 
: with plug in transformer 42.50 
3 Otto Barkan-Koeppe Diagnostic Lens (for viewing 
z, the angle) small (infant) 16 & 17 mm 
, (medium) 18 & 19 large (adult) 20 mm in 
d glass 45.00 
: Otto Barkan Surgical Goniotomy Lens 
small (infant) med. (child and adult). . 45.00 
: Otto Barkan Surgical Knife (latest model) . . 9.75 
Otto Barkan Operating Lamp ae 
4 Floor stand for above 20.00 
‘ Gonioscope PARSONS OPTICAL LABORATORIES, INC. 
_ 518-20 Powell Street San Francisco 2, Calif. 


THE 
MOORFIELDS 
SYNOPTOPHORE 
from 
CLEMENT 
CLARKE 
of 


England 


Ihe Moorfields Synoptophore has long enjoyed the universal 
recognition as a most important orthoptic apparatus. Originally 
evolved from the simple Worth’s Amblyoscope, its development 
has kept pace with the many improvements in orthoptic tech 
nique 

When the two optical tubes are moved through any angle the 
movements are concentric with those of the visual axes. A simple 
low motion device is provided for duction exercises, and by 
releasing a locking key the two tubes may be rotated in co-ordi 
nation for kinetic exe TCIses 

Large diameter lenses and stainless steel mirrors, producing a 
brilliant image, are fitted into eyepieces so shaped to facilitate 
observation of the corneal reflexe Nuxiliary cells for standard 
sized trial lenses and prisms are supplied 

Phe interlenticular distance may be varied from 50 mm. to 
80 mm. Interpupillary distances smaller than 50 mm. are per 
fectly accommodated, Cyclophoria and hyperphoria may be meas 
ured with great accuracy and the slow motion vertical screw is 
also valuable in estimating vertical ductions. Other features 
me lude adjustable chin and forehead rests, two flashing switches 
of the latest micro type and two dimming rheostats 


CLEMENT CLARKE ORTHOPTIC EQUIPMENT INCLUDES 
The Lyle Major Amblyoscope. Hess Screens, Cheiroscopes, Worth's 4 Dot Tes, 
Diplopia Goggles, Rotating EF Test, Maddox Handframe, Maddox Wing Test, 
Bar Readers, et 


& PAXTON IN¢ 10), PAKK AVENUE, NY 


63, WIGMORE STREET, LONDON, W.1. ENGLAND 
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GONE! GOING! 


© 
go for COLLAR 
Comfort-—tlike nothing else! 


This is the Age of Comfort . . . of casual, loose-fitting apparel, easy foot- 
wear, comfortable seating and sleeping, conditioned air — and modern, 
light-weight I-GARD plastic lenses, 


This tired-nose gesture 
hurts” is out-of-date! 


\. Undue pressure and strain on the sensitive bridge of the nose 
F ) is a nagging discomfort needlessly suffered by millions of eye- 
\ j glass wearers now that feather-light I-GARDS are readily 
ph) available in 90% of prescriptions. 


Give your patients light-weight I|-GARD comfort 


Give them complete freed from ter-proof safety. They'll tell you, as 
oppressive pressure — better seeing they tell us, “I couldn't bear to go 
with clearer lenses that are accurate back to my old eyeglasses.” 

to 1/10,000 of an inch — PLUS shat- 


Send now for 1-Card foci chart, price 
list, samples and name of nearest 1 Card 
distributor. 
McLEOD OPTICAL COMPANY, INC. 


357 Westminster St., Providence 1, R. |. Plastic Lenses 


\ 


TRIAL SEIS '| The Berman Metal Locator 
$1950 


Includes spheres, | 
cylinders, prism, | 
colored lenses, ac- 


cessory lenses, 2 


trial frames, and | 
P. D. measuring | 
device (other sets 
to $550.00). 


BURTON LAMPS 


For examination | 
— bossy An electromagnetic detecting device that quickly 
: and accurately locates metallic foreign bodies, in- 
cluding magnetic intraocular foreign bodies. Metal- 
lic fragments are readily detected from a satisfactory 
distance through intervening bone, tissue and fluids. 
bodies exami | Probing or physical contact with the foreign body is 

nation of lenticular | not required for detection. 
conditions. Models | The thin sterilizable probe provides preoperative 
from $13.50 up. | localization, “pin-point” accuracy within the incision 

Above model $30.00 and postoperative check. 


With UV, Bulbs Ail prices F.O.B, Los Angeles Lends precision to foreign body surgery and greatly 


reduces surgical trauma. 
R. G. BURTON & CO. | BERMAN LABORATORIES 


MANUFACTURERS & DISTRIBUTORS 112-03 Rockaway Bivd. Ozone Park 20, N.Y. 


2012 Bagley Ave. Los Angeles 34, California | 


ceration con- 
tact lens fitting... 
removal of foreign | 


| 
| Feather-Light 
Non-Shatterable 
i-gard 
LE 4 

4 
Worn by millions 
allover 
the world 
| 
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STERILE DPHTHAL SOLUTIONS 


@ physiologically active 
@ exceptionally well tolerated 
@ buffered for stability 


@ sterile and bacteriostatic 


each Opp le 1s sterile 


© tamperproof - sealed 
© and dated 


PILOCARPINE HC). tropine Sulf Sal. los 


A Eserine on Pilecerpine HCI. 
ptt eflective 

rine For dependable my- notably effective with tears—virtual effective direct act- 

driasis and cyclo- well tolerated iso. freedom from side ing non-allergenic 

plegia. osmotic. effects. buffered. 


® 
The 1SO-SOL Co., Inc., Brooklyn 17, N.Y. 1S0-S0L) Write for a descriptive 
Distributors; Montreal, Panama City list of oll 1ISO-SOL products. 


ee 


| p Often 
in ophthalmolo ¢ practi 


EYES 
Individually Created 


Davin A. GrossBeRG INC. 


133 EAST 58th STREET NEW YORK 22, N.Y 


WICKERSHAM MEDICAL BLDG 


ATTRACTS NEW ALLOY STEELS 
THAT SMALL MAGNETS DO NOT MOVE 


The New Improved Mueller 
GIANT EYE MAGNET 


Now equipped with a spark-free, noiseless 
selenium rectifier and explosion-proof foot- 
switch control, the Mueller Giant Magnet 
is better—safer—surer than ever—essen- 
tial equipment for the modern hospital, 
clinic, industrial first aid room. Greater 


power than any comparable magnet pro- Adjustable in 
vides a much increased range of usefulness, Height, Direc | 
particularly in removal of bits of the newer tion and Tilt 


alloys which are not affected by smaller 

magnets. Perfectly counterbalanced, the magnet ts 
quickly and silently adjustable in height, direction and 
tilt—as easy to operate as it is free from maintenance 
costs. On noiseless casters, complete with interchange- 
able blunt and probe pointed silvered tips. Early delivery. 
Write for details. 


330 SOUTH HONORE STREET 
Mueller Ce. CHICAGO 12, ILLINOIS 


BRANCHES NOW IN ROCHESTER (MINN.) — DALLAS AND HOUSTON, TEXAS 
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Dependable, 


easy-to-use 


WELCH ALLYN 
Ophthalmoscopes 


P rth I your prac tice 
+ 
’ 
\ 
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CONFIDENCE... 


Professional reputations are built on confidence. 
Your learning and skill and judgment would be 
fruitless unless you strove to achieve faith on the 
part of your patients. And even when you have 
won this trust all your effort is at the mercy of 
those who interpret your prescriptions. 
‘Here at Dow we pride ourselves on the impec- 
cable quality of our eye-wear, which results 
inevitably from our scrupulous selection of only 
top-grade materials . . . from the care with which 
we grind and polish and edge our lenses .. . from 
our expert placement of them before the eyes in the 
very best of mountings. All this and more we do.. . 
that your patients may have fullest confidence in you. 


DOW OPTICAL CO. 


W. E. DOW, Pres. 
Chicago, Ill. Bloomington, Ill. 


Most Natural 


ARTIFICIAL EYES 


Dispensers and makers of fine eyes of plastic and glass. Eyes to fit all types 


of implants. 


Selections sent on memorandum from the most complete group of eyes. Careful 


attention given to all referred cases. 


The Doctor and his patient must be completely satisfied or there is absolutely 


no obligation. 


Of Service Since 1906 


DENVER OPTIC COMPANY 


310 University Bldg. Telephone Main 3-5638 Denver 2, Colorado 


| QUALITY SERVICE 
| ‘Services that will 


From its distinguished list of 
British Optical instruments . . . 


CURRY & PAXTON 


LIMITED 


of London, England 


present the 


AIMARK PROJECTION 


PERIMETER AIMARK PROJECTION PERIMETER 


HAND SLIT LAMP 


$720 Developed by the Royal Air Force during World War Il from 
the design of Prof. Maggiore. The Aimark Projection Perimeter pre 
sents a test stimulus which is under control as to size, brightness and 
DIAGNOSTIC colour in all parts of the field. It is capable of smooth and silent move 
SET ment by means of a mechanism demanding minimum attention on the 
doctor's part. It is a precise means of detecting the position and inten 
sity of lesions in the visual pathway. An additional feature is auto 
matic recording 


Write for brochure AO-5 and further information 
on this and any other optical instruments listed 


FOR YOUR PROTECTION AND CONVENIENCE 
ROLLERTOP TRIAL Complete service, repair and parts department in our New York workshops 


CASES TEST LENSES & PAXTON INC 


Our new address 


: 230 PARK AVENUE + NEW YORK 17,N. Y. 
Manufacturers’ Representatives in the U.S. A 
DISTRIBUTORS 
Chicago: House of Vision 
Los Angeles: Spratt Optical © Superior Optical 
San Francisco: Parsons Laboratories 
yA Cro Pittsburgh: Doig Optical 


AIMARK SLIT LAMP HAND FRAME 


MADDOX || WING TEST 
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SIMPLIFIED ASTIGMOMETER 


(Lebensohn) 


PLASTIC 
WASHABLE 


“NO COMPUTATION REQUIRED” 


CAN BE USED AT 10 OR 20 FEET 


Send tor Literature 


EACH $9.75 


wae 
New Near Chart 
a 8% a os GUIBOR Symbol Near Chart now available 
n 6% 3 os 
in durable and soilproof plastic. Gives dis- 
NEARPOINT “E” CHART 
oe quss tance equivalents, as well as quantitative 
* measurements for near vision. E Symbol 
TO BE WELD FOURTEEN INCHES FROM THE EYE understood by all. 
nome it 4 os Place your order now. 
os 
100 0%, 10 $3.25 
ft 12 
ft 


Actual size 6" x 6” 


DISPENSING SERVICE 


Loop Office: 


109 N. Wabash, at Washington 
9th Floor STate 2-5362 
CHICAGO, ILL. 


OPHTHALMIC 
OPTICIANS 
WHOLESALE KR SERVICE 
INC. \oO Wilmette Office: 


1139 Central Avenue 
(Formerly Belgard, Inc.) WILMETTE, ILL. 


é 
% 
4 
“ 
(Actual size 1344” 14”) 


IN STEP WITH SPRING... 


SPRAY in either 


— 
white or yellow ~ 
1/10-12K Gold 

Filled makes a 
beautiful accent st 
on any frame to 


which it is applied. 
It is unusually 
pleasing on 
Art-Rim Leading Lady. a 
It’s delicate tracery masses in 
color to give perfect balance with Oo 


the bridge area. Remember to ask your 4 3 
supplier about this new Spray trim. — 


All colors made 
to order. 


+ MANUFACTURER « 


ART-CRAFT 


OPTICAL COMPANY 


Ine. 


ROCHESTER N. Y. 


Branch Offices: 

NEW YORK . CHICAGO 
PHILADELPHIA . LOS ANGELES 
CINCINNATI . DALLAS 
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PONTOCAINE 


HYDROCHLORIDE 


—DEPENDABLE, PROLONGED SURFACE ANESTHESIA 
FOR OPHTHALMIC PROCEDURES 


— removal of foreign bodies 
A variety of operative and non- — dilatation of tear duct 
operative procedures on the eye — tonometry, ignipuncture 
may be successfully carried out 
with small quantities of 0.5 per 
cent solution of Pontocaine — — treatment of conjunctivitis 


— subconjunctival injection of salt solutions 


— iridectomy 


Pontocaine is less likely than cocaine to affect the corneal epithelium. 
Rarely dilates the pupil. Produces no increase in intra-ocular pressure. 


Supplied: 0.5% solution, bottles of Y2 oz. and 2 oz. 


Pontocaine Eye Ointment | 


i New 18, N.Y. Winosor, Ont 
5%, tubes of Va oz. 


Pontocaine, trademark reg. U.S. Pat. Off., brand of tetracaine 


Visit our Booths #B 12-14 and C 11-13 A.M.A. Convention, June 6-10, 1955. 
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